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TM«   r—on  iHult  Des'«nor   •  N»maO<li  *es  »ritten   IM  »r««r   thet   wiser «   ef 

•Wulli   en*   fa—r   iWult   Tnert*e»   laefln«   Systea«   »r  HW'l  ere  »ro- 

><•« u. in   Interaction on   the   function,   theory  of  oooroKOn,   Intorfece  »r«*- 

Ion..   enO   the as Intonen««,   testln« one*  cor«  of   the  Ceaaen **ewles.      The U.S. 

nray   Nl«ht   *l»lon  Letoretory   (NVL)   ho«   Successfully   •»••loooO   •   i unter   of   Cea- 

«On iMultt ah Ich «Hon «sseatlesl   inte •  tystee  con he  usee  for  «orloot  «pel I - 

cetlens       The   inO!«level   HI«1   function«  he»e  boon  teeer«te«  onO  uni#uo  noeules. 

t*et   he*e   tho  fleelt'llty   to SO  USO*   In  Tharael   I«Of<nf  Sytteas  of   «orlotM 

levels  of   ceaplealty.   «otl«fy   tho   loroo «Ojority  of   »mry  «eel • cot Ion« .   •« 

aoll  ot nuaorou« see11 cot ion« of  tho other  »or.Ice«      Seeclel   systea unlove 

aoewles  con he OOOOO  to setlsfy  specific   rooulreaents. 

The »«'pott of  the Ceaaen *o*ul« pro«re* I«  to «lenlfI cently  reewce 

the cost of  reel   tie* Theraol   (aoflne. Sy«teoe      Quontlty »rooactlon of  coa- 

aon units ah Ich  sotlsfy  a   lore«  nuafter  of  «eelicetiens all)   echle<e  this  900I 
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SICTIOfc   I 

iNTMtuCTIOM 

I.I     tiMMi 

Th.i «••<«n«r» mwooat -•»  finf<t un«wr   Contract  ft».   OAA*H3-7S-C-Oi7t 

by   Philip«   Audio   Vi««o   Sytta»   Corp   ,   6ov«rnj»»r»t   Sytt«a«   Oi».»<on     *•**•«» 

«•»   J«r»«y   for    the   Ntoftt    ¥»»ion   laboratory      Fort   fctlvoir.    Virginia 

1   2     ***>$€   AttO  SCOf»t 

T*o   purooe«  of   thi»   manual    it   to  pro*i«e   information   that   «ill   pi«   tne 

ty»t«n   ««tiemsr    in   «et i on • hg   a   for»*r<   Look 1 no   Infrarad   (FUR)   or   Thermal 

lma«ina   Sytt«*   itina   tha  common   mouulat 

Cneptar   1   provide»  itmt'qr   information on • »typical* ty«t«m »«••« on 

the  me« of   common  modutat       This   incluOet  a  function«!   ««script ion of  • 

typical   co—a     «omul«   tytt«m  «nd  «   tytt«*   thermal   ditcudtion 

Chapter»   2   throuoh   IS   pro«i«P   ««tail««   ««mien   information  on ««en  of   the 

cummoi    moPulat It«««   d<»Cu»»e«      ncluoe     9«n«r«l   Mtcipnor      technical 

»pec•f>cation»     theory   of   operation,     «loctric«!   and machen IcaI   int«rf««a 

information.   «e«J«n   I ini t«t ion« .   an«  ai 1 enmant /m»< nt«rt«rtc«   information 

Schematic  diaeraam     «lock diagram»,   out I in« drawinet  «n« pnotoerapnt  of 

tha module»  arm   i nc I u««d      V 

Tha la*   incl in   th.» I   ara  a«   »oil 

I 
1 

4 

fro«mpl<fi«r      V.«eo     lnfr«raj«t 
r»0«t«mpl    • 1 «r/Control    Or.^r 
<>«ec      Infr«r«« 
*uaili«ry   Control     f<*ao 
Infr«r«« 
%»«ul«tOr      lie«      Infrar«« 
DC/AC   In^anar  Ae»e**lr 

(*/0   Cool«r/In««rt«r      Infrar««)) 
ilar   Coola'   A«««a*ly 

S«-0-77*44) 

S*-©-77»00 

S*-0-771»i*. 
SM.O-771M) 

Sn-0-?7J*nJ 

»•/©  Caj»l«r/|nvp,tsr      Iw#r«raja3) 
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Mt>   •«•*   int«rl«c«,    1nfr«r«« (oOMl) SM.J).;;] 

**                                       *                          ColUoott*,   VltwOl,   Ufr.r.j S«-0-77)J97 
10                           i«0O«r     0»tlc«l.   Infr.ro* S«-0-7 7)«.! <j 

Sconnor     *ochonic«l      Infr«ra« **.()-77)64* 
I-                                     I*                           Ootoctor/Oowor,   Infrcrotf S«-0-77)78l 

'5                       »•'•••<  Ulttlof »I«»« *"#>,   I»trmrm4 SH-0-77HJ& 

T»w  following   It •   Mtt  of   t*• oooulot  •<* ooplicoola  iptorunor 

tScomor.   •tochonic*.   I» §2-28*0*0107 
Uor  4   lotorloc«   I« §2-28*0*0120 
Colli«*tor.   Ritual   ID §2-28*0*0105 

L'roM»im«r.   tfiooo  I« §2-28*0*0104 
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llM  ••fulotor.   I« §2-28*0*0116 
Iwoor.   Optical   ID §2-28*0*010* 
*»   -    *         f«.ln D.lAiAlAin* il«r   Coolv §2-28*0*011 
Ootoctor/DoMor   IN 82-28*0*0102 
LifHt   Calttlnf Oloo« 12-28*05010) 
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SfCTIi»   II 

ruftCTIOMA!.   OfSC«IPTIOM 

2.1      TTPItAL   a»«» -HULL   SfSUn 

*   function«)    description   o»    *   typical    cawon   aoOuld   •yttO*   »%   it Mr    in 

the   »lock  diesen  of   f'jure   *-' »olio»»        Infrared  energy   fr«*   the   * i anted   ttena 

• »   r«ci«»od  Oy   on   afocel ,   —fn it fing     infrared   Ion«   he» • no,   )   I   stop   too*  cep- 

•Oility A    rac« I I 'Mated   MIO«   f rQMI   the   «foe« I     Ion*    >«p>n«n   on    ine    trCWt-lur- 

f«CO0   9lM*   Mirror    of    the   SCOMtOr   «OOuld The   dnorgy    |g    'exacted    Ic    I •    H 

• aieain« eoOule M*'Ch   focuase»   it  on   the  detector   array       Tha   LUB—JI   aodula 

aleeejnt»     Mart lag  fro»  tha  output   of   the  afoca*    lent   for« a  fiaeO electro- 

opticel   ftytto» »mca   tna physical   diamnoni  of   tna   ILQOJOBI   aeekile eleaent* 

art  theowe!»et   f • aed   Saenvanjina   ferhffff     tna aioaont*  irt  es   follow« 

II)     flotoctor       Array  of   ItO  <rartic«lly  oriented elements  of  a*V»JBV|   CedPme» 

Tellur.de   (HqCdTa/       Tho arr«y   |g   fonaetted  for   a 2   i   intarlaco       The 

spectral   oand   <»   7 5   to  12.0 aicror 

o    effective   focal   lenoth  -  2  4+9  i". 

o    '/MUMO* «   th  no aMtarrwjl   stop   tha   f/rwno«'   ••   f/» .4    tot   Oy   too 

Oportura  of   tna   first    l«n«   alaaent 

a    PtajM of  Via»   - sufficient   to  fill a f»eH o»   <>e» of e.tf'   icorr«« 

inf  to tO dotocto'   elenasnts  or   1*0  resulunor eleaajnts   tefcine,  tna 2 

to/1   mte<-lac«   mto eccount I 

)       Scanner       ft*  eocHoricol  Mollilitr of   the «i r or   car   *» eOiuMod   to o,<»e 

•    • •     •  MI    anole up to »0*   (5*   to ooe*»  sloe of center), wit* e sco<- ef 

flcioncy  of  et   lee««   HP  e«  descr.beo   i>   the 12  specification 
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^r«ri#|   Mirror   «Ot i Or    tfr    ,« A;     th«   «n«   o'   «acr    »tor    tho   »COT 
1. 

flO«»   «tout    »r   *•>»   -• R*  «#f   MM J«-   P"OV    <*a* 

th«   '«ot,    •<> Mi   th'ouor   •   «n     • >nt«l   r,wp«mr t 

J«r • *««   fro*   tha   tOCMing.   «odon   provMi   hori-ont«1    '    •"»   «t c   of   fn« 

P*—   '•«•   to   csrroct   for   tlietrur.   .   phaaa   »ru*t»    I«    th«   aatactor 

.-rial    enorm« I % 

(5)        lfflfljtf Th«   «•!•, 'or»    ||    .ool«d    to   «Oproji.^ot«! .     Jj'U.   fty    •     »     r I I «f 

CVC I«   COOlor   o»or«t    n«   fro*   MS   *©l t»      MX)   Mt . 

*•r —.OP I ' 11 «r        Th«   y««opi   f   •     «odulas   prDv   «•   •   «am   of   70   volt«/volt 

Th«  «i«ctnc«l   sionol   fro« aacr   aatactor   li   AC   couplaa   to  •   tow  nois« 

pHMMpHfiar.       Th«r*   «r«   20   pr««aplifi«r   ctWfWW 11   pa'    car« 

"Ml  MM I l f Iff!       Tr* »oat  «*i<fiirt  com  it  of  )  capac.it   «aly   coup la« 

»t«oa« Th«  •   r»t   MB  tiaoai  hava elactroni cally   control laa  «a  -   mnt 

aoiart,       * aatant i«*a •      «t««a    MM •!»•trl—It«   '«anneal 

M   and  »aeon«  «taoa«   •>  adiuatad  »o  no--»al.ia  aatactor   raapao« I. 

irariatiOfM &«iri    control    a*M   BO I • «««r»«l     .L—«nd»    «r«   provio*« 

to  tha*  for  all   channaI«   in  MnH«!   o-,   —ara   of   tha  «ua'liary   control 

aodul«     In  coaax not i on,  oain  control   ci—a nil   '   ana 2  provide  •  «• 

(cont'««-      MI   »nor of   JO  «a       Tha  a*m   coaaajnd   1   circuitry  alae pro- 

e  toaaaratur« caaaanaat i on  to aatura oain »taaility  o». ne. 

taavaratura  cond>"ona       Tha  tn-r«  »taoa  of  aacr  era. ha  Lit 

driwar .     Tha  M.   iavai   of   tha  output  of   thu   «taoa   If  *  I f»ltf   can* 

trolla«  to proviaa ai«p>ay  briohtnaat  control  and and-of-«car   hlanmiaf. 

(•)     ^^0  O.aa.av       Output»   'ro-   th«   «on   Aapi.fi«r  aoaraa   «r«   'ad   to   th« 

0 aoaul«       Masistor«   »rm   contain«« ->tr.m   fr»#  Lfo «ooui« «« 

•7- 



it*   MCh   .10   to   *n»i      i«   thO   »r   fhtWI   Of   «OCh   (l«Mflt,    M»wr- 

tf  Jtspi«y  un.foroity       Vis>«i«   i.fht   '«t»  th« L£0 «BOUI«  If  col 

Hoot«* ay   th«  W   »u«l   Colli*otor «o«ui«       TH« col I i««c«« o«o»   If 

3MM4   thf*>Mf#.  • oho*«   i«.*s   to   th«  Mck  of   th«  scon *• rror. 

(9)     iflUA—taiAOUjJU.      s' '•c*  tho«"«   i«  « ono-to-on«  oorrttpononci bot« 

th«  aotocto«-  «i«M«nt$   «fin   th«  LEO display   aiaaant».   an*  •. «>c« hoth   tho 

«cona on4   tho   Jisplay  «r«  scann*« by   tho  too« mirror,   •  <>tj«l   rapraaant- 

ation  «i    tho   infrarot  «con«   If   iooooO  on   th«   faca  of   tho   '«Of«   intanolfiar 

to««      Aftar   i nt«o» i f i cot i an   tho  i«oo*    i   -  OMOJ  throuafi • biocolor oyo- 

3  «c«       Th«  juraott  J*   th« phooo   Ion«,   «hich  wtt with  th« out«r   (intar- 

loco)   ii«*Ol   of   tho  tconnor.   i«   to apticolly   correct   'or  oho««   jitt«r of 

: "»•     *00O «At ch  occur«   du«   to   tho  sock   and   forth   scon  antf   finita  «(«ctronic 

It   showU  ••   * 0Wt   <*«t   th«   I—«o   Int«n«'fl«r   shown   in   this   typical   lySI 

t   M3t   «ff,«Qu   in  «II   syStanw        Th«   «isuol    '«Of«  «By   bo   focutoO  on   th«   ti 

Of « TV  cowor«  tuoo  for   j«« «'tt   «  TV  4\ «ploy  systao.      If  cl r«ct   «I «vino.   I« 

Jo*   -«ö  «nO   th«   l«*aoo   is  «rlfht   «noMQh  to «oot   tho porticulor  tysto»  r*- 

Ouironont  without    intomi1ficot Ion.   «n   «v«0'«v«  «n«   *isi«l«   loofinf o«tIcs 

con  bo  ««si«no«  for   JM ••thout   on   lnt«n«lfi«r 
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L 

2  2     yTJi^   SVSTEH 

The  optic«)   lyttwi   I«.   J«s<«ne«   to  »rovide  «   two  r>i «an«. one I    in<r|r»| 

»can   m   tha   7.5   to   12   «icron   region  On«   to   prntnt   a   convert««'   v>Su«l   i««ae 

of   the      •'   *  a«  leant   to en observer       figure 2-2 is  «n   >tnaitric   illustration 

of  a  thamaai   viewer utilinnf all   tha optical  aiawent« of   the canon «oeuie 

rirtt   «la— nt   m   tn«   «v«t«w   i»   a  col l«ctor   ton«  «dich »HI   ««fin«   th« 

affective  f/nuaaar  of   tha   lajajfj optical   »ue»y»te«       In «any  application« 

a   .nan««  of  »earn fi cat ion   i»   requi   ed.   for ••«•   field  an«  narrow   * • • Id   vie» 

apol • cat ions .     Si nee  th« afiaji mirror  regui re«  a parallel   bundle of   rey»     tha 

front  end «l«aa>nts  «ust   IM  an  afocal   design      A  «.«pi«  two step  *oo«   'ans   can 

be  eccowpliahed by  «ov.ng on« of   the   ten«  elanant»  coapri»ing th« at oca    »ob- 

«vstaa. 

^ha  »can «irror   i»  a  two  »i ded «irror which osc Mates   in  th« ai<«uthel 

direction.     The  infrared   laaaif   collect»   the  colliweted  «canned bundle  and 

foe u» »es  the  I* energy  on  the  180 »I—ant   linear  detector  array.     The de- 

tector   i»  fabricated  fro* a tenants  of  HgCdTa       Each  vertical   «!««*-»     » 

follawad by  a blank  »pace  for   mt«rlecing purpo««s.     Inter leeing  i»  ec- 

cowo'isned  by  a  vertical   displecawant  a    the «irr-»r.     The displec—nt  «ogm - 

tude  correspond»   to  a  »ingle  detector elawent.     A oidirectional   scanning 

ac.ion   it obtained by observing  the   ' *  scan on  the  forward an«  return 

cycle» of   the airror.      Dunne,   the   return  cycle  tha «irror   is   deflected 

•n a'eveton  to effect  the   interlace scan.     Severe)   possible scan action« 

a       «hown   m  Figure 2-}.     Figure 2-}«   is  « 2  to   I   forward  interlace.     e aura 

2-)b   is  a 2  to   I   rartmrtm   int«rl«c« and Figure  2-)c   <•  a   '   to   '   interlace. 

aV The  '   to   *   intarlace differs  fro« tha 2 to   '   interlace  in that   the «irror  it 

a» displaced  m the elevation direction after a oanplete mirror oscillation 

yde. 
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Tttt   biji r«c(ion«l   Scon mirror   is   pn  uu<ltnl   «Oy   to  Optiaito  »cen  effici- 

ency   but    it   '«   -tot   «ithout    IM   otton«ent   oro*>«M.      Electronic   »»WM«   »hift 

io  tho  en*l.fi«r   ehe in   if   proportional   to  freeuency.   on« «ill   ro»uit   in  on 

inforeetion  do Irr  ot   the output .     The phese de ley   .-ro*>«ed my   scennine  e 

• infle  point   »ou<-co   in  « sinfle  »can   Uno   <l   thamn   in Figure l-4».     The   re- 

<rorto  »con  eccentuote»   the  dolOy   e,  e  ff tor  of   2   on« would   cow»*   const«ere»ie 

blurnr,«  of   tho  picture  without   »on*  noon*   of   coepensetion.      »hose   »hift   ceneer. • 

KlW   If  provided opt i colly Oy  • crwjto  »hi M   lono which  If  o wee»   lont  «ecnem ce1 

ly   oeci Hotel   I«   •   »noI I    lotorol   Shift   in   tho   e*i«uth   Jir»ct<on  by   «sen»  of   0 

nochonicol   ' • nheee  ectueted  ot   tho   tMO «no  lev  point-,  of   tho «trror       Slnco 

tho photo  »hift   ion« «III   COM»« • slight  too» divergence,   o mil I if lor   loo«   it 

utoo  to   roooMinwtc   tho optic«!   bund»« 

COCA of   tho detector eleaent»  ••   it   I«  »conned over   tho  field of   «low 

by   tho  «connor «irrer,   generate»  0  sign»!   roprooontotI wo of   o Single »con 

Moo   in  tho »ictwro   rootor       Tho signals  oro «apl<fi«d   Sufficiently   to drive 

on  Lit   linoor  orroy «»th o  nwhsr of   werticel   eleaent»     dent-eel   to  thot   of 

tho ootoctor  orroy.     light   fro« tho lU or rev   I«  collected by  « visvel   coll.- 

«Otino   Ion*  «hich  directs   th<»  r«eulting porollol   lifht   r«ys   to  tho   rovorse 

tide of   tho »sen oirror.     This  «l»uel  enelog of  tho  »conned   IK «cone «ill   bo 

presented  to o  wiener  oeserving  tho »conned IfO orrry.     In order to -jptein on 

• roct   ioege «ith proper   loft   to r i «*»«  orientotion,  for  tho flnol  output   «low- 

ing,   tho ontlre optic»'   troin  in bot*  tho  infrored end vl»uol  portions «wet  ho 

•••»•nod   fron  tho  »tend  point   of     nop»   inversion«,   end   reversions   doe  to   Ion- 

»os  end «irrors.   It   pnould  bo horn«  in «In«  in designing «ny  systen thot  a 

roley   or    reiaaglng   lens   results    in    Inverting,   end   r#vOrtm«   tho    • —go        A 

•inolo 90'  «irrer   fold chenge»   left/right   into up/down,  ond • poritcoeo 

oction or  two »uccee»<»e 90*   fold»,   results   in  the »roper  jo/eawn ond  loft/ 
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»MAM  MLAT 

ÜTK»  CLCMMT 

• M*»|   «Mir »     0«»»t>l»AT'OM   • •!••*,. 

^(«W«   I-*       *»•%•   Shift   «••u»t<-»«   'ran  form*ra  #nd  *#»••••   Sc«n 

•H- 

LL 



***   (aft/«• iaht  onontatian      In tha «ytta» thaw,   JM  >• «Ml* of  • *•*(•- 

priMi «(tic»  Oavttat   tha   Hit«  af   tight   hy   90*  «'tftowt   invar tin«  or   ravarslaf 

tha    «•*•      It  »ito *at  tha  »aluofcl« proaoMy nf  ha in« * constant  «.'toot 

ariaa,   in that   it  aowittat  tha  Una of  tifht   throw«*»  tha tawrca an« I«  'ao*'«- 

last of   it« or I antat Ion  to th*   Una of  tifht       *ha aontt-ariaa i« wooO «hara 

it  it aat'raala to »roOuco •     flp    oaviatian. without  *•<.<** to oriont  tha 

aria« pracitaly. 

fifwral^ it • tchanatic  co»»r lawrat ion of  tha »nyticot  configuration 

Mur M •ho«* wnich »roviaa« • »a Iwool« «ay  to»n»r« imaorttaao'lna, tho action 

of   tho  »or«out  cnmomw»  of   tha tyttaa. 

fna  final   «iaaina,  it aan«  throw«* an oyaainca wow*to« at  tho  raor mn- 

tranca af tha I*  ><naaa'       In «aat aa»licatlana  It will «a iaaartant  far  tha 

»iflttar  to oasorvo tna taraat  toy   laoain« throw«* tna ayoa'oca  in • ttraifht 

nhaoa «annar to that  tha tf»/aawn ano  laft/Haht »f an aaoct co'.-iati an 

of  tho toraat  toana.    'iowroMtoaniari tat  tha oat lea I  prlnclßlm at tflt- 

ctfttao  in tha H oooiiwj tatt 
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A'OCAl   CITIMOCM 

COCLiMATfO   SVflTtM 

LiM 

S.N«tf   MiftftO* 'OLD 

30u»4.c mm*o* POLO 
*« tu P€t»ru pmtm 

H%uf 2-4      PrlNCltl« o*   O»«r»i.o* of   Ty#,c«l   Optical   tl«w»t« 
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1.3     l**£   mSCPMTIQh  AP*i.rS»S 

In a  coap'aa   optic«)   »/«to*  consi«t>n« of   a  noaawr  of   Ion»   on« mirror 

alaaonts «ith  »«v«r«l   oath «aviation«,  an analyst« of   tha    *•*» pr«s«r,tat>on 

at   tha  output   in  tarws  of   inv«r«ion».   and   r«<«mont «u«t   6a  •ataraina*. 

r' our« 2-7 Show«   th«   »ntr»rm4  portion  of   a   typical   MpjfÜ  nipht   «i«ht 

«*!ch  «can«  up   throucjn  •  pan «cop«-      Th*   tachnipwa  tit««  for   la«oa  pr«a«nta- 

I   i»   to  first   layout   a «chpaast'c  showing  tha   l<«ht   path  as  <J< *art«p  py   tha 

non-powpr   «urfac««   «uch  «a   a  »irrer or   a  pna».       *   laft/rifht   an«   up/«Own   «r- 

ro   diapra» «hould Pa  thu«   tracod through  tha «y«tao.     Mpjit   tha   imt«« «r 

•irror«  which   r««ult   <n   changing,   tha   >«— diwprfpnc«  *rm   inaartpp. 

in   tha   »y«t«w  »hown   in Fiyur« 2-7        Th«ra   >1   no   <>»«•  p«r turpot ion  py 

lh«  o«lil««n  afocal ton«   «inc«   it«   function   i«   to  prcwJuca  a ««fnific«tior  of 

colliaatad «ppca for   tha «c«nn«r  proportional   to tha afocal   r«puction.     How- 

«w«r   tha   iapfinf   l«n«   produ'.««   a  «infl«   inversion  and   r«v*r« I on  of   th«   i aaa». 

Tha affact   of   tha  vi«ual  opticpl   «ystpa of  fIpura 2-f wi 11   no« Pa pnpl- 

ytoP.     »a «tart  Py   fixing  th« aiiautr-  and alavation  dtraclion«   I« oPjact 

tpaca a«  »hown Py  tha arrow«       *s»m «a PPtarain«  tha affact  of   tha  non-ppx- 

«r   path  diverting «pvic«« •• thout   th«   l«n«««   in pipep.     Tha coMiaptina pn«) 

lap«in«   lan»  act   as  a »in«»«  r«l«v   l«n«  «n« product poth   inversion «n«  r«y«r«i< 

of   tha  laaat.     Thu»  an aractor   l«n*   I«   rapui r«d for  prop«'   happa  presentation 

to    |      «iawpr     aosprvin«   throwoh   th«  «y«pi«c« 

2)>  NUNE«ICAL   CÜMPLE   OF   SvSTfft uSIHC  COM**  «OOULCS 

An aaeapla  of   a  typical   «y«te* usino  tha   i«a«o>< aadule»   <»  pr«««nt«P   in 

or««r   to PPtarain«  «ana of   tha  ntaaarical  optical   relationahlp» which autt 

Pa  tphpn   into account       Tha   *> — <   it   to oPe«r»«  a  «cpna «Pich h«s  a hl«h pad 

law apanificption  or   narrow   MdjM  end wipp   field  o»    < • ew       Th«   1<ph  «ppnifi- 

. 
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COlLilMTiiK LIM 

»*AM   SMI 

»MAM   SHIFT   wfM    J 
HOUMTIO TO 'NTfftiACf 
• MM*l   tUm MOVft  '» 41 
*0» »MAM »Mtrt.ti« 

••»••• 

f%mm i-%   »»••*•« opt.c* of Typ.c«) Mt«*«t s>9ht 

-If- 



cation Mill  »• appro«.«at«!»  9a*  an«  tha   to» «ana,  »cat. or   ).JI       Tha 

K»wt< fia'a» of   »taaj   la opiact   apaca «r« 

Marrow f.aid    •       l.S° «««vat'or 

1°      u<«wtft 

|  <*•  I   «la* 4.5° alavation 

9*       a«-«utr 

Tha  constant»   in  tha tytto* mf  oaf  n«o by   tha  coaawn «oaui« a' awam* 

HO array    - .037$    *   .00375 

i*  inaaar    - 2.5'   ctaar  apartur« -   ift «laawnt 
2.Mir   focal   lanatr. 

V.tual   col-     - 5*     .   aar  apartur«  -   I»*  alaaajni 
•ator 2.649'    rocal    «anatr 

**ty«icai   awfutar «tcumofi of •< rror • 6  75** 

2)2     imtAL   KSlO*   PAMMCTEN 

Tha  aaa-fjn paraaatars of  tha  afoca    *v%ir  will   aatarwn«  tha  focal 

'anatn and c\mmr  apartura of   tha antranca pup' A  f/1.9  »ytta» a«  an  a»- 

aapla  rapjirai  tha aa<(  pup.'  of   tha afoca'   to Pa 2.649/1.9 •   •••"•     in 

th« narrow "0v   th«, afoca)   has •».$» «aan. f. cot»on 91 «an a» b  )'    d.aaatar 

mntrmt*c9 pupil.       Tha <••*»  ADV   >•   IS*  giviiwj • 2   •'   d attf  antranca pupil 

Haati  ut • or  • Tc oPtain anajuiar  resolution   |aj »c«no*r  tpaca «a caiculata  tha 

aatactor  al—nt  anajuiar  »utotanaa   kl  tha  focal   'anajtn of  tha   >•   <«aaar 

Aaaolution  • ;   ^n  *'** ,n o*;«*1   »#•«•  thm  »nfuimr   »uP- 

tausa of  tha  resolution    »  Piv.eaa Py  tha too» aeon  'cat>on or 

gajjajj    .    „^jv  roaoiution 

»fig1Mt'9*     -    n*0w   '«aoiution 

•20- 



• iMi   AM6JI V>   SUtTENSC 

«   d.aapnal   ilMn Mt £l     *   5   }?f 

Ml   MTMM   '   <•   '       lM «yap'ac« «uftt  «a utaal«  to  «r   angl« o»  9.8  »   I   W 

u *> 

2.) »ur«   2-9   priMnti   «   f yp   <_•'   opt «      tytta». 

5     DlffllWTiO«  L   - 

Th«  diffraction   I •«• t   daf • "•»   the M>I«W   r««ol. ..       *     a«  oo- 

•    «'       1--       «      w»t» Th«   t>««t «nq ,      «« 

aCn.«v«d    .»   «.««r   Dv      f    •   ^^      : --»»   Of    the   *OC«l       anaf   M Wl 

ff  - __ K fh«  •   *  of   th« »y>tar     »   def   r»«<j e>   th«  »yste» o»t<cft 

The  fim  of   the   M*WK   *y*t«r     | f       9       Th« »i«MI« -evelewfth     »   10 aic 

or   I   «   10       «nit  th«   ft   «l    lenajtn     »   b   70   or       Th«   d   • • • act   or |   thui 

2.M.  >   10-3  »   ,.9 , 
•     -     *--g -       •       66  «   10   *   '«d 

for   th«   narrot«   f   «<d of   . < a»   th«  «foe«'   t|n   '   c«t   or   If  «.   S»   —>a   th« 

diffraction   I Mil     i  0   'i  i   10''  Mil     Th« tffCV  he»  • «ear*     *• SI 

•>a « diffraction   Itait of 0.*»5 •   10"'  <-«d 

-2   - 



! 

•22- 

1 
I 
I 

I 



(. 
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.   .1      ESTAtLlSMSENT   OF   SCF.MMIOS 

rhanaal   laaaina Syttaaaor FUn't  «r«  connonly  oaad  to ««tact .   p>coy)f 

«id   idantify ni 1 i tary   thraatt  undar  covar  of  oarknatt.     For  thit  handbook,   «a 

hava  contidarad   likaly   taraatt   to   ran«««  of   ^p   to 9 kilonatart. 

Althowa*  thar« «r«  «any   oo*tikla   tcanarioa.   thara  «r« iiaayi   two  critic«! 

oaranatart «hicn   >«poaa certain  raawi ranantt on  tha datign of a Fill    tha 

charactarittict of  tha taraat and of  tha  >ntar«anir>«  adu»  (afjaoaohara). 

In  thi»  «action ao ditcuat  tha nanntr   la «n ich  thaaa oaranatart  «ffact   tha 

Jat   jn of  tha »anaor   m  taraa  of   -aoui-»«    aaolut  on  «nd taraitivlty. 

2.*.2     SCEH€  CONTMST 

'•ititrn ?ifftrmftM 

Tafcla 2-1   «nowa   tha anlttlvity of   uaaaai   tmrr»in  faatura«   in  tha  *lsi»la. 

airfloM.   n—r   In   (J  - 5 oJcrona).  and  far   I»   (S  -  Ml alcnona).     In «anaral. 

oajactt  Ddcoae  aora  anittiv« mn4 hanca    at»   rnfiactiwa  •« •avaianqth  if  In- 

croaaad. 

It  can »a taan  that  anittivity  «aluaa  in  tha 3-5 aicron rtfim rawaa 

frew aaaraaiaataly  0.8  to  I   and  in tha i  -  la aicron  ration,   thay   ranaa  fr*#a 

J  V>  to 1 .     If  an  agaaw   nryii   (t rananitu *l ty  • 0>   it at   tha  laa  toaanra- 

turt a«   Its   Background  and   tha  hack9round haa  unit   anittivity.   tha   'aryat  will 

act  oa «itiala afimt   tha Background,  TO aattar what   tn* taraat aaittivity 

<>.     Tha anlttiva  rodianca of  tha  taraat     »  dacraatad By  dacraaaina  tha ania- 

•4«  ry.  and  tha  'adianea of  tha aacaaround  raflactad  fron tha  taraat  «4 11   In- 

crmmm    utt   «nowa*  10 «ana  tha  taraat   at bright  at  tha Background,   tinea  tha 

aflaction  oaafficiant  • 1   -f  .  wnara   €   - aaittivity. 
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If   the   t«r««t   it   hotter   then   tha  background,   tho  ifttct    .»   teopereturo 

difference,   to • flrtt  appro« i«et•on.  will   be  'It* actual   teoperatura differ* 

*nc«   *crMi*<i   »v   th«  enittivfty  of   the   teryat. 

It   1»   HtiMd   hf,   that«  enalytet   that   all   ••IllUMiH  «Owe I   I .0.      rh«r«- 

• o •.   the  tMptritjrt difference*   uted «ey  bo optiwtttic by  about   20 percent 

in  tho  I   -  S «Icron  ronoo.   by  S  percent   in  the 8       12 «icror.   re**fe. 

It  thou Id bo  -«tod  thot   law eoittivity ooterieli  »uC* •»  polithed «otelt 

oov  hove eoittivitiet et   law M   10  •  15 percent.     however     «Ott   obi act»  tncount 

• rod on   th«  battlefield will   be  dirty,   »o  thot   thoi r  eoittivlty «ill   ««orooch 

tnobo  91 *on   in  T««l«  2-«. 

tw itui Oifftrimoi 

'eoperatura  difference!   in   tho   Infrared  ooy   very   tram  0*fc   to   tons  of   «e- 

9roo«   depend! no.  on  condition«.     for   • •enpl«     if  «   ten*,   it  eapoeed   ft*   tho  ale« 

wonts     10t   operetin«,   end out  of   tho tun  for   teveral   hourt.   thoro   it  •*»«n- 

ti«My   no   teapereture  di f f«r«f>c«  between   thb   tank  t*4   I tt   bock«round.     Mb». 

• v   r,   if   th«  tank  hot  boon operetin«,   tha   trood «nd eneino  ooaportaamtt  •*> 

hoot   up to 10  - 20*  tho.«  eabient    «hil«  th« «xhoutt  pipo ooy bo  100*  »bo.« 

••blent  and  th«  turret  still  «t  eobient       If   tho  cannon hat  boon flrod.   it 

too ooy   b«   100*   abova  eobient.      Therefore,   th«   tarfot   t'anbtur«.   or   tho   ter- 

«et   tcono   teopereture   difference,   outt   b«   tr«otod  «t   a   variable. 

Scene  fcnwra.   Canunt 

Flour« 2-10  the»*   natural   II Iweinet ion   levels  and  tho  rodlanco of  a   J00* 

bUckeody.      It   can bo  toon  thot   :h«  tuwber  of  photont  available  for   iee«in« 

in  tho  infrarod  (}-5 MO or l-to)   far ••ceedt   that  available for  tho  vltible 

• von   in  full  ooonlioht       however,   it   It  not   to ouch  the oofoitude of   th«  photon 

tluo which  concern«  ut.  but   r«ther  the 4lfferenco  betwoon  the  fount   coeina 

-I*- 



««tftlC*CTM ißm) 
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'IfOT   2-10. ito»      l#»ctrol   IrrMlww of • *>*>t  %cmm moiiiitM »y 
St«rllff4t   •** Airflw,   Contor       looctr«!   IrrMlwict of  a  Ml fjM 
f«ana  Ml»t«il»t toy • full  «MM.   too    l#o<tr«t  Mlant   teit- 

•AC«  of   •  HM*R tloci 
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I 

*   am   tha   tar**t   •«*   th*   —I   *rcm   th*  Mckqroun« which will   Mtimm   h» 

Oaarly   tha   <*r**t   «I I I   fee   p*rc*>v*4 

A« «winonM M'Hir,   thlt *lffaranca  it «•taming arlaarlly ay  *•*• Mi 

f*r*«tc*   in   r*f>*ctlon  coafficlantt   in   tht   vitial*.   mm4  t>»   t*»a*r*tur*  *iff*r- 

•-c*   in   th*   I» 

Fifur« 2-11   than  the differential   teectrel   r**i**c*  'or  • on«  4*9^** 

MMnlur«   dMomu        Dlff*r*nti*l   teectrel    r**i*nc*   in   th«   I   -   I*  ao 

b-i4   it   an  or*ir   of  «eonI tue*  hl eher   than   I n   tho   J   -   5   »a hene.      Thi •   «Mt 

not  ooon  that   operation   in   tho S   -   »*• »ei   r**ion   it  on oreer  of «eenltwee 

»Otter   th«n   In   the   )   -   *  «»   rtfion. 

So   for.   MO  h*v*   contiooroO  only   tifnel   onO  not   noite.   TH« weanitwO*  of 

th*   roOionco   l*v*lt  *r*  to   l*re*  that   ttotittlcol   fUctw»tiont  ft* cow*  c*»- 

ooraoi«   to  tho  differential   reeience  providing  tlfteol.     f I ewr*  I-IJ   th»- 

S/H at  ^  function of wavelenoth with th* ttotittlcol   flwcteetion of  tho 

tifhOl   *t   th*  tol* noito  tourco. 

It  con now ft*  toon  that   th* bach9round  S/h  r**ch*> a «a*loi*B il  I ^ en* 

:hot   tha S/o   in   tha §  -   I* jp   r*«ion   It   '»r^mr   than   in  <h*  J   -  5 JWJ  roflon 

f >r  taraatt at  aeeromiwotely   )00'*.    However,  a« fthown  in tha neat  »oction 

that  weather effectt  «re   last  tevere  in  tha I -  I* a»  roalon  than   in  tha 

I   -  S aat  -eolon 

In eenerel .   at   Ion«  r*w**t or   in  fowl  weather.   wh*n weather  twoatentlel- 

ly  dearedJet  11 anal,   th* •  -  th jam r**ion «III  perform «wc* hotter   than  tha 

S 0»  rofion.     At   clot*  ran fat  or   In door w*eth*r  operation at  I to   • » pm 

it  only   tllfhtly  hat tar. 

I.h.l     ATNCSPMfftJC   TAANSMISSIO« 

. lott  of anarfy one oantroat   c*ut*a hy  th* etaeephere tteoa  «r*jr two •*- 

'honiaaa.  eeeorption *«H tcetterln«. 
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%«orpt>on   i»  awe  to  finmim of   pnoton Onerfy   u«l«teO  »O WOvelonftn 

toy  He/ ^ )«ith onerfy   level   Off »rone—   in lUHIftarU   const Iteeatt       There- 

fore,   ehtorption   it   «i tcont I nuewt   in oowelenftn  en*   »how«   no  tenor«»   tren* 

with oevelenfth.      Thor«  or«.   however,   roficnt   whnr«   thore   It   Mttlo   re tenon t 

eeeorption.   thete ere  celle* «tnjotpherIc wine***. 

Scott«rlnf  Jiffert   fro»  «htorption   In   thet   it   Poet   not   eetrect   onerfy 

fro»   tno   sionoi   fcwt   «erely   '•«. «t r I but«»   it.      Tn«  effect   I»  Mtentlelly   tno 

•ooo  •»   «htorption.   sine»   tno  «nerfy  ehl ch   it   tcettere* out   of   tho  fiel* of 

** of   the  tentor   it   »CO.   to  It.     Multiple  tCOttoriof will   coot« • point 

tewe*  to   loo*   Mho • oWtc.   nonce »xroMln«  reeoluClon.     Thlt effect  of 

Multiple  tcottorlnf,   «ocowt«   it   It   Mill      It   Ifnore*   In   thlt   enolytt       Ap- 

pen*ix  I  contain«  «n enolytit  of  tho effectt of «twee peer« on onerfy  trtni- 

oltttw.*. 

Scottorlnf  It  continue«!  with wevelenfth en*  top trat  on  tho  tit« of  the 

tcottorlnf port Id«.     «nan  tho porticl«   it owe*   l«r««r   chon • weveleofth   (Mle 

tcottorlnf)   tho  tcottorlnf   it  uniform with wevelenfth.     Thlt   It   tho  cot« of 

vltlele  llfht   tcettere* hy  •  fof.   tho  «cottar«*   lifht   It «Hit«.     A«   tho »cott- 

«riof porticle Poaowti  pool lor   thon « w«v«l«nftn  tho tcottorlnf  tjtjtjflf|cient 

«roe»   very   ropiO'ly «It*« wevelenfth.   «oproechin« •  1/   \ k   reletlonOhlp   Oteylelfh 

tcottorlnf J     Thlt   It  tho  cote.   for eaotsple.  of •fr Molecule«  tcetterlof vlt- 

lale  llfht.   the tcottoroo  llfht  epeeert hlue.    'ifere 2-iJ  thou»  tho particle 

tlte o'lttrlhution for hate en* fee.     The pee*  for both tfittrlhwtlane epaeert 

to he eoout  2  -  ) oicrane.     Therefore,  one would onpoct   tno tcattarlnf coef- 

ficient   for  fof on* net«  to he  rowfhly  conttent   (Mi« tcottorlnf)   for  w»ve- 

lenftha thorter  than the pee* «t  2   - ) olerana.  on* to fall  off  thorply for 

wevolenftht  heyon*  the pea*. 

flfur« !-te thaoa the tcottorlnf coefficient of tover«!   trpet of foe*. 
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Hot«  that   tha bohavl«r of  itaei«   »09»  «qraa ui'Mly ««11  with  tha?  pr«d<ctad 

«*ov«       Th,   (.ur«M   «jaod  to fanarata   tha  data  for  thl»  »tud>  Mi  thoaa   laoaiac 

»aloetiwa.     Thaaa ara characteristic  of artificial   ftaofce   la.».,   hattlefield 

«•oka)  a« «all   a*  certain  too»      The three  condit.om  er«  displayed a»   1 • ^a«t 

«ad  vm and t««v>   foq.     Had  the  »tabI«   :ata*   freer   j»ed   rather   then   th«  «elective 

cote  the etamphenc  at tenuet lor Mould  «ppaa r   last  %m**rm  for  all  MOveleneth« 

however,   th«  vitiate  through  ) Micron  ration Mould  laorove  far  «or«  ther  the 

10 Micron   ration. 

Fieuro 2-1$  gi ve»   tha  tutuonn^ coefficient   for  tha hexe   considered. 

Figure 2-16   through  2-20  »ho*  at«o*p*wric   traneaitsion a«  a   function of 

-artoa and Maathar   condition*.     Not*   that   in  tha   infrared  thara  ere   tMc   'ogion* 

of   littla ataoapheric at tantuat ion.   J   -     5 aicron and 8-th aicron.     Taei« 

2-2   show*   tha   reletive  fraauancy of  occurronca of   various  night   viewing con- 

dition«   In  tha  eastern  united Stetes 

irege f'roaaol 11 ty of 
Ataoapheric Scattering Occurronca   in 

AAJLAJ I— IA » 

Cloar   Air J  .  !0~*/a»tar .IS 

*axe   U-eht« 5 •  IO~*/«atar %0 

MM« 2  •  I0*j/a»tar .to 

Light  Fog »0*2/aeter .90 

0e-s« Fog h «  IO'2/aatar .fj 

»  pr ohaai11ty   I*   tha percentage of night   viewing  tiaa 
tna given,   or  hat tar   (I.a..   lOMor) ,   «alua of   scattering  coefficient 
con ha  oeteined.     Thus  80 parcont   of   tha  t <aa  tha  scattering  co- 
officiant  Mould he tetter   than   (IHI   than;  2  •  10-3/aeter   (hexe). 
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ion  tugewgtod  that   for  pwr^oM of  perception    *   coapie«   tereet 

00>   be    rapleced   bt   «ft   «Quutltnl   bar   Mlt(    1   of    »'eguenc>    Kumuli   toy 

TeOle  2-}  on« en  overall   eapect   ratio «•(•rain** toy   the  nature of   the  target 

The  Mr   pattern «wet   how«   the  tea»   contmi   and   Inherent   S/b   ratio  M   tha 

original   tereet   «Ith   ratpect   to   It«   background.     Th«   i«ntor   «wet   no*» produce 

In a sincia her  at   tha «igpley • S/M  ratio eewel   to the  *elue  «hewn   >n Table 

2-)  for a 90 oar con t  praaaal Hty of  perception      »robotol I Iff of  detection  *g. 

neraolited  S/N   I«   «hewn   In Flfure  2-21. 

Experinent«   hove   «hewn   that  when   thlt   procedure     t   followed   for   visible 

lieht   tyataee     the   calculated probability of perception  for  tha  tereet   egvr ••- 

lent  bar  pattern  it within 10 porcont  of   that  neecured  for  tha actual   taraat 

2>.S     SCHS01 MS0LUTI0M «CQIMACNTl   •   INFMAiD 

Sine«  tha   raeolution  and  »engltlvlty  have historically  character.t%4 by 

•eaerete peraeoter*. «a «111  treet   tha« separately   In thlt  report,   'ecogn- 

Itlitf.  however     that   they ere funeenentel ly eeuivelent. 

An eetioete of tha roeulred sensor  resolution oey be obtained using tha 

Johnson criterion and  roplecing tha  taraat  by a bar  pattern of  frequency 

five» in Teble 2-}.     The probIan now  reduces  to detecting the bar pattern. 

In choosing the tlte of a sensor   resolution elenent   to beet  detect a 

ber pattern there ere  two conflic Ino conelearetii 

I.  The  larger   the element  tlte.   the  lerfor  tha throughput 
In the el anont when   looking at  en extended source. 

2. Tha 'arger the «lewent «Ito tha snoller tha "Tf. i.e.. the 
«pre difficult it I« to »ee contrast between the black end 
white berg. 
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I. 

It    it   »N*r    in   »ppswdl«   II      l»wt   the   optinu*  detector   «it«   for   « 

perfect   tcennine  Syste»   it   the width of  •  block  bar.     The  detector   11 t«  ot 

uh.ch   the »loch  on« white bars  oro  indittIdjfjishePle   (MTf   • 0)   It   the width 

of   «  block   plus  O unite  bor.     Tho  optiwu»   resolution   for   on   iapprfect   tentc 

it  iwXoft between  these  two  Unit*,     fiqurm 2-22  show*  tho optinu» de- 

tector   tito   for   voriout   tarpatt   Ot   a   function  of   ranee   for   both  detection 

end   recognition. 

Mbiol   ^traiiitiii- iMMir—iti 

It   It  ot%->-<o<J  thot   tho  tensor «wet  bo obi«  to provide  the  d.tploy  S/H 

dictated  by   tho   Johnson  criterion  at   tho   'OOui'OO  spetipl   frequency   ot   shown 

in Table  2-). 

Aooond •   I  thoMS   tnet   tho terpitUlty  ****** red «4 o device to perceive 

• oJven  tareet   contract  or  tonperatur« difference ot   tho tceno  it  o  function 

of otnoopheric  condition*  end thot   the of feet  of etaoephprp  it  to deerede 

teneerotur« difference.     Thus.   If o  tenperstur«  difference of   '0*« oaittt 

between  •  tereet   end   itt  bee horound one  th*  otaoepheric   trpnenittion between 

the tereet  end tensor   is 0.1,  then tho sensor »vat  be eele  to detect  a I*K 

teaperoture differpnee.     This approach  it   «onewhet  optlolttlc.   since  the 

enelytit  of  *ppendi«   I   considers  only enerpy   losses   fro» obaorption and tcott 

orlop.     (As pointed out  earlier     it  dees  -x>t   consider  that eultiple tcetter- 

-Q  coutes a blurrln9 of  a point   source os well   as  energy   loot  and,   there- 

fore.  0 deeretfotion   in MTF. 

'leere 2-2)  to 2-2b  »no*»,  the  reeuirpd sensitivity  for on effect«« 

t:ene difference of   10** O« e function •>* etaosphpric  conditions and 

length bondt. 
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2.4.6     »CftFOA*MlCE   Of   **   lOfAi   <YST£h 

Th»   nrfertiBCI   Of   «r    • Oaa I    -w-   nttir«'    -..   (MM*' *•   »ytta»   it   Mr>»M 

*PO»"d..    II   »*6   prtttntK*    —   * I aura*   2-17        2 -J3. 

Thi»   'on«ulit1(y   rtprttritt   tha   uiti«at«  parfonapaca pf  •  tinala  •••- 

«*r»!    MMOr    Wtt»   Optiaisaa    to   MrCS<*f   •   tarppt    at   •   qiv*r    '«n^B It    thCKilO 

oa  —a>hat  toe  that   tha  > natantanaout  f0%     » apt »Mis«« «t  aoct»   rmy •« aictatad 

in  »ppano» •   II,   to  that   tha   cur«tt   thcatirta  garforwnc«  •*   a   fynctior  of   a] 

thoole  not   *•     nt«<-pr«ta<3  a*   tha  parfoi —nco  met*> mill«  b»   a  tmql«   tytta*. 

»Mt   rathtr   tha   locut  of   tha »sat   n^onmct of  opt i ana« tyttaaa   at 

Fipura  2-27  theaa   th»  alniaaa affactiwa   tc«n«   t««trtturt   3   "fnci 

'••Ou'<-«d  for  taraar   racoon . t »on py •  3   -  S «few tyttaa. 

Thit  tyttaai ha» a tin*la alaaant oatactor,   ' '  f0% .  ana 2  •»; ah col it. 

lajf optics.     Tha optical  1TF   it  nonaalisaa1  to unity. 

Fifura  2-26  thoaa   tha  parforaanc«  o*   tha  corr»aponoina 8-14 aicron 

tvttaa.  alto  ianonna «Tf 

r  aurat  2-29.   2-50 an« 2-J1   prpviaa ault.pi I cat<ya  »actors   for   tha 

iaaa» rpaolvajoi«  toaparatur«   if ana wtha»   to visa  *  fialtf of  via* or  collact- 

iaa. optict ottaar   thar  \'   FOV ,  or  2   inchpt  tflaaata' .   or aorp  than •  t'nala aa>- 

tactor.   rpapacti«a>>.     fipurat   2-J2   mna 2-))  provipa   tha    nforattior   iacat- 

tar»   to eppputa  tha  opt Ict  *Tf 

Tha      I  itmo'     »  coaputad m»   follows 

T            -     T ^->r nor«  tanao 
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^'•wn.  Mntor-^       «Mi   '•   tu»  mttyimmt* '   obtained  froa  the 
noneellted  Mnior   (see FI eure  2-17  or  2-21) 

r1 t»       fector   that   accounts   for   field of  view   (see 
• Fleure 2-29 

f
2 H>       factor  that  account*  for optics  dieaeter 

«see ' I eure 2-JO) 

f , p>   factor that account* nyabsr of detected 
elements (see f 'qv*  2-}2) 

•P  ^      *oduletion  Tr*f*tf«r  Function of  Optic»   (too 
Fleere  2-)2  end Fieure  2-)}) 

2.S     »nttU   »MifT   CQfeUCUQh AW UMfHMl  »HAU  Shin  HTf 

2   S.I     GCNfftAl 

•eck   «nd  forth scan  system  »it*   interlace ere prone  to  display  vertl- 

cal   Una« with  steeeer   If  too»   for« of  phase  snift   corroctlon   is  not   employed. 

It  can be shown that   tha effect  of a phase shift   (£ in the chennal  amplifiers 

Is to deeded* tha syste» KTF by a factor cos   «^ .     Clearly,   it  Is desirable to 

a»ke sp as  swell  as possible over  the entire spatial   fr eewency  renee of en  leata- 

IIMJ syste*.     One wethod of doino this   Is  to aefce use of   the  feet   that   the phase 

shift   produced by en eaollfier   is   rouehly  proportional   to  tha frequency. 

for a signal   I ernt  to the channel  amplifier* of  sin  ((*/•)   tha output 

will  be slnflV"   -(f)).     This e*y elso be written es 

Sin  I (J(«   -  |   C/)J 

where <   €tJ) .   the apparent  displacement  for spat lei   frequency {J Is jlven by 

If (p ware precisely  proportional   to  tha  fraajwancy,   than  «(L/)   would 

be  Independent  of  the frequency and the  («aee would appear  sharp but  displaced. 

U would have opposite displacement   for  the other scan direction end.   far  inter- 

laced system   like these built with common OBdulas.  would produce a sti 

•57- 



*«rt'C«l   >«•«•   *rxm a ttr««fht   *«rtc«i   oOject.     Thlt    «tee« would 

«•««r   to   a-  HTF lHW"i  *»'«.   ird   tM t   it  -na-     «v,»«»   »*•   ».»r«r  «CT* 

to ft« do«red«       y  tli« cot*«  factor. 

Ph«t«   «hi ft   con  ft«  corrected  »y   'ntrodwcinf   di »p I ecewantt   into   the 

Mfl«v  «owe« wh.cn «HI  ferine, the  if i  of   the two   interlaced  »-aid» eec« 

<nto   I in«.      In   tn«   cOMBOn  «odul«t   tyttar   thlt   it   «On«  fry   «pent   of   •   lent 

in   the     nt«H«c«  fiw»«l   piece«   to   that    >t  *«M   very   t1   eM • T   're*   »> de   to 

• too.   diftplecinf   tn«   • «««•   in   di f f «root   direction»   Pap an pi no, on  wh>cn   inter- 

lace  is Pel no, M 

In   roolity, <f)  i»   on «re   tenfont   function  of   frequency   «no  not   •••ctl» 

proportional   to   L;.     Also,   tHor« «r«  variations  between detectort  «n«  «npllfi«r«( 

which  chenee  th«  «Mount   of  phete thift,   end  Hone« apparent   di »pleco—r t,  be- 

tween  chennett.     Th«  on»»»«   »hi ft    l«n»   c«n  product  only   on«  di tp lecewa>nt   for   «II 

I rppjpnti««  end channels,   *o   th« «e)pni tudo of   tHit  correction  •howl«' be  chosen 

to produce  •   tort   of «edlen  d1 »pi «canon t,   the«  einia>l ti r>«   th«  difference«   to 

eech extreaa. 

Th« apparent   ditploca—ntt  du«  tc   two ch«nn«l«,   on«  at  «och   .(alt   of 

hleh-cut   frequency   tol«r«r.c«  end  eech  coupled   to  detector»   of   different   tie« 

conetent»,   represent   the «ortt   c«««   Malt«. 

Th« RTF  due  to  th«  ah«««  thift   «ft«r  correction   It   then 

TM   U)     -    cot   (0 -US) 

where *     it  rhe dltplecewent produced by  the ph«t« thift   l«nt  for  me  interlece 

(or  helf  the peefc-to-peefc  dltp.aco—nt  Between  Interlece«). 
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. 

2.S.I AVjMftC   rt.   wQ»ST   CAU   FHAiC  SHIFTS 

An HIT   or  MAT   aMtur««n(    involve*   Severe I   charm*Is,   net   «It    (or 

not   any)   of  which My   M worst   cat«   channels. 

WO aey  «M>M   the»   th#  effective  phase  •*»! ft   will   foil   clooor   to   the 

noainal   phase  shift   tKon  tho    worst   COM  tolerence  woluos.     Assuaa   tho  «vorooo 

toloronc     as    Min«  ton»   factor   If   tlaet  tho aaaia*«.     Mow,  one aast  «stoOlish 

tho  value of  ^which would  represent  a  rool   situation os  far  os   the d»st r iOvt lo» 

of   M>«    frequencies   It   concern«*.      If  wo essua»  thot   th«  distribution  of   fre- 

quencies   is   CouSSlen  *nd   thot   95  p«rcont   of   th«  «r««  undo«-   th«  CouSS'en   foils 

within   tho   tolarences   or*   tho  frequencies,   th«n   SO  percent   of   th«  «r««  under   tho 

curvo   is  contained Mtwoort   Halts which  ar«  «ferailastilf  one-third of   th««« 

tolarences       Th«   residual   phOM  sh'ft   MTF  will   M  calcu- 

lated  for  hi-cut   frequency   Halts which or« on» half   th«  seocified  tol«r«nc« 

Halts   (Y • O.S).     Tho Mtoctor  tla«  constant   Ha? ts «ill  It  taMn  to M one 

end  four Microsecond«.     The   ler«ar  of  the  averaeo  r«siduol   apparent  displece- 

aonts «ill   ss  convertM  to  ones«  shift   end  used at   th« arqueent  of   th« MTf   co- 

«IM   fecto'  whan  calculating   syste»MTF.     Tool« 1-4    <j>v«t   the   r««ultont   H.-cut 

ffOMMwtlM   In MM«  and eaulvelont   seatial   frequencies  for  a  }0  froae/soc  scan 

rote. 

"ft* 1-» 

TYftCAL      "AvtAACI      CLCCTMOMIC   M!&M-CVJT   FAfQUfNCttS 
WHICH  NTfMMIMC   AtSIOUAl   FMASI   SHIFT  MTF-SCAM  MTC   -   )0  FAAMCS/SCC 

HI   «nose Shift 
I 

IMU) tcwclas/*r> 

•elector )«.• 10.7 

rrsdf S4.5 IS 
t Map St) th.k 

• OS 
no 

inel Channel 
(ktU) (cycles/nr) 

17.2 

IS ... 
2*8 

Lo  Fhasa  Shift 
I 

(Mto) (cyclas/nr i 

IS« Ml 

H7.5 )l.l 
• 10 JS 

J 



TH« apparent   d> tp ipc«»«ntt   du«  to »*•»•  ••»• *t   in  tH««« cHp»w«l»  «r« 

p'ott«*   in  Flfur«  2-J4  a I on«, with «r«t   CM«  hi|*"  CM«   low   d<i»iK«wnli   and   tH« 

d<«pl«c«Mnt   'or  a no» in« I   <—I   co«jpi«d  co a 2.S «icrotpcond «at actor 

TKa  horzontai   Mo« at  0.125  •   OAS     »   tH«  Hp<KM"t   t«i«ct««  to 

»•   lawonail Oy  tH« pNa»«  «hi ft   l«f»t.     «x>  apparent   diapipcpawnt   for  any  cHpn- 

«•I   It «or«  th«n 0.25   •   MS  awov   fro*  tHi»   correction   I in«.     As   «not*«'   a«- 

«antaf«.   tMs  anownt  of   correction  tonet   to «•*•  th« «or«t   COM  di«plpce- 

•ent»  eppro*l»et«ly  ««ual   for Hi«H MAT  tp«ti«l   fraajetwciet       THIt —|  tHet 

tH« back   »can  and  tK«  forth  »can »ill   toe   in   r«j§i«t«r  for  tHu   *ra«M«wey,   -...c»> 

i«   likely   to  toe  tK« «oft   critic«!   «h«n «eeturtn«. MIT 

Fifur« 2-35  it • «lot of   tH« tfTr e«u««d toy  tH«  rMi«ue>   ««MM« «Hift. 

tH«  «iff«r«nca  botwn   tH«  apparent   di tplPC«P)«nt   c«ut«d toy   tH«  r«p«i «W«J I   pH««« 

tHift   l«n»   and  tH«  dItpWMM  Of   «n  av«r«fa  cHennel       THit  Hot  to««n  appro«'- 

mmxm* toy  tH« pH««« tHift  ««w'»ai«nt of a conttpnt   dltpleceeent    ^dependent 

of  fr«a»j»3«o   10.ht,    MS).    THIt   lee«*  to • mitjii  «He«« tHift MTf of 

T   (f)   -co»   (lfTf   (0.H5       «ASM 

•N"  f   It  now  an otoject   «PPC«  fraajutrcy. 
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i 
a.5.3        PHASE smr- LENS cwslocMTions 

^'awes-Jo   '»  •   siaplified  drew mo,  of   the atchamui   iciiwt'       The 

Mechanical   scanner   urvti   •   du«I   pu'pc  f     «can   o'   th«   |R  bee* or  on«   s - dr   o' 

th» mirror,   and   synchronized   scan of   the   visible  display   via   th«  opposite   sur- 

face  of   th« «irror.     Th«  scanner  ha«   two «iaael   ears,   th« e/tMuth  scar «*<*  and 

the elevation  interlace «ait.     Since  th«  scar Mirror Motion   is  «act  and  forth 

in aziMuth.   tiM« delays   >n  th«  sianel   process me electronics   (phase  shift)  «ill 

•is-eeo'«t«r   the   IM« «as  scanned   in opposite directions.     Incorporate  o'   • 

Pha«« shift   lefts   T  the  visible optical  path corrects   this  shift.     Ir effect, 

aotior of   the phase  shift   lens  produces  an    optical   shift  of  correct  open!tude 

to produce   refistry   of   the   iMeees  Khjr  scanned   ir both directions. 

TH» phase  shift   lens   is  Mounted or  the elevation   interlace  fiMaal. 

As  car be  seer by  Fifur« 2-36(1'  f  rotation o'   the elevation   interlace flaae'   can 

be   resdved   Into Motions    Of   end   ßj .  Mhich  correspond  to aiiMutr  and • I«vet ion 

respectively.     Th« «otior of   th«  phase  shift   lam   in aziauth  car be expressed 

as   r(X .     Since all   other  optic«!   lenses   ir  the  visible optical   train mrm  fieed, 

' (X   option of   the   lens  produces en optical   shift   ir exiawth.     The Mpenituee 

naturali>   dapandi   uoor   th«  pareMeters  as  shown   ir figure   2-)*i*       a-stanc«  r. 

focal   length of   the  phase  shift   lens,     varying  the   focal   leneth of   the  phase 

shift   lens  cen actawudat« eny  desired ceasbinetior of   scar  rate end scar anale 
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»(A) 

M MOT4M or 
»n*%t tmtff  wtMI 

vi«l»(.ff  fltOf 

'••u»€  2-»*i 



I 
I 

*u> riiwti  of   tfc«   t«   ««factor   »rr-ay. 

•ooi 

*if*r«  2-17 



»U»H 0W5HIP  Of CI TQ  B J%<f) .     SM Moor« ,.,7 

Co»tl«or   • Mill   rotation of  tho       Una  tfcowt f£) .   oovino.  point   A 

A',   •   llttonco   X 

Tho*»       t M0   •      i-»5i- LMJt or     I.00 0 

Cquflt >nq 

I.I 

1.00 

to« a - '^y* •»• »•* et 
too/# -     oW ^ or     1.00  W 

55a- f- - i^ or a 

<t>    •     -fc    - 1/3   or    $ 

f 
ir 

I.M/3 

of   "*o«« «tion on both  It »oforrlno  to four« 2-16   (ho   rolotionohi 

tiO»   *nd   vltlblo   »•<*•   it   II   with /$ T*  1:1   wfthOt . 

MOT.CO       <£ -     1  ß'       •     iß 

*m' - i(X •   » • * w^ -   j.y*^ 

*o knov trm '"fi.ro 1-)4<A)   J?    - 0. 75 •*      • 

*•»*«•   r    Ir.   NOJM   l-H(O)    -  t.tOO   I***,. 

Monco     0   -    1/5-    2  M 0.75 «r    -     '50 «r 

*(X"    -    J.AAA $  -     J.AAA |  0.75 «r     -    1.00 • 

r(X       -     1.1   •   1.7)1   >  0.00075/lnch  • 0.0015* 

rifwro«   !-»•.   Ml  or»0  J-hO   fraph(e«l <y   I Hottroto  tho »rlnclpl« of 

oporotlon of  tho photo  thtft   Ion«,     floe«  It   It   'ocotoO   In  tho  osMiooto«' boo».   • 

•It   «houltf bo  -»trt  thot   in octwol   ooorttln  Qt "   It  unulltrf by  «n ooual 
on0 opootlto «otlofiOt*.     too riywr«   2-1«. 
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«M«»l«ca*a«t  proouco«  «n onowlar  4> tplacwnant  of   tho celtioato« too*.     It 

of II   or   not««  that  on ooooflt*  ond «Qua I   po-ar   Itni   1«   utod   to nullify   tho 

POM-   of   tho   Ion«  on  th#  coillooto« optical   boo».     Tho  nullifying   Ion«   It 

naturally   not   «ttacno«   to   tho  phot«   »hi ft(no   Ion»   on-1   honca   »toy«   flnoo"   in 

tho optical  hao» 

Tho  foeol   lonoth of   tho photo  »hlftino.   Ion«  eon now ho  calculate«. 

«Nino  tho  phot«  shift   of  0.1175 «r   a« an  «oo't. 

With • 2.M9 inch foeol '»not» '• ••fin« loot, tho on«I« /?for 

a tyo'col «y«to» it 0.75 • '»Mrpo'lan. Soo Floura 1-41. Tho aeon/intarloco 

«irror it in front of tho Ion« «no hone« tho intarI oca oatlon *ott tilt tho 

eolllooto« ootieol  ownoi« 0.7S •illlrtil«  in olovotlon. 

r  our.  1-H2   «how«   tho ohy«icol   i"W|PiM  of  •  typical   «y«to»       %>- 

tation aoout   «nit  1-«J fonorata«  tho   /onfular «otlon.     Tho «a>t  o«0 «tout   tho  Ift- 

torloco aol«  eon oo  roaolvoW   into   TJI»»ion« Qf on«  j .   «flaut*  on« a I ovation  ro- 

•OOCtiwoly.      Tho   rolation«hip   1«   «hown   In   rlfur(  2-h).   hot«tInf0tron«lot•« 

point  A  to A*,   honco£>  eon ho  ratolvotf  Into    (X    A ft ,  «f*tro Qt    • O.to» $ 

on«    (3-O.S0.     I«ooo «otlon  I«  ]   I  oltha«n«1  II  «Ith/?.     tlnco^-1/9 

on«   tho   rooolro«   (]  '  0.7i  mr,   tha   rooulro«   I rtar loco  aoi«   rotation   -   t.f, or. 
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I.«.S    M»M   SNirr  iM-MCT« BOIVATIOM 

lm  the  r*«'o«t   »OCtlen   the  r"2t*  thlft   lent   COlcelei lor« «et  «eeo  «eine, 

tteneer«  tcolo'   eewetl o~«      An alterneto e*ereech can he  token «tine  .tctor 

notation       rSe  tleelldty of   this  notation *JWI   tho  ene'ytl)  «Mltr  to feile». 

I" oreer   to «M   vector  nettotlen  the   'otlowl-q  procoJur«   It 

H ö-Q) 
• i •*.«.«., 

Sot   no coor^lnetet  eeo«t   the eeeroeriate    eaet   in  tha  «con «eewie.   the 

• •••It coincident  «fth  the nee I no I   output,    tho y-ojtlt  coln- 

ClOOAt   alllt   the   Inewt   DM*  're»  the    »lt*el    col Ilaetor   throveh   the  (Hü   »olft 

loot,   on*   the Mirror   »con   rotet Ion  «nit  neelnelly  vertical,   atone   the   !-•••» 

Po'lne   tho   rollOMlne  OMOfttitlot 

V  *T. H    or« «nit   vector«  alone   the ceorOineta  •••» 

-0     It • eelt   vector  noreel   to  tho Mirror  «Hon  tho  teen  rototlon 

oolt   I«  eaectiy   *or t • co •   (whether  one   Interlace colncleOt eeectly 

or   not  with  thlt  Oolt  eeeentft  «toon aloe» I   eotltlo     »too«  one Ooot 

net   •'••'•   onoMOr) 

•    It  tho olaool  oolt or «ere orocltoly.  a rototlon eeewt   tho •••eel 

••i« 

•••••>•• 
lot • • -j | he • vector In tho direction of the inoet 

the owtewt •« center teen «hen the «Irrer •>It It vertical 

•her. « • • l It 

1 



L. 

I 

( 

i. 
«•» ill*  tit« fl-OOl   rotation  to ho «««Ho* «ruj  fir*   tho chonoot   In  tho 

•Irror   «wraaI   «no ootowt 

The   »itty   for« of   tho   '•» of   r«ft«ctioA   fro» plono «Irror»   I«  «Ivor,   in 

«.•*>.  AwliX Optic»,  fooo  J*7      for  • to««««-«)  otjoct   ..   th«    «oo« of  thl« 
• * 

otjoct   It «Ivor,  by 

«••-I  (••«)« «N»r« nit« onlt voctor in tho dir- 

ection of tho olrror norm* I 

-*       * •*.    A T«o Initial coso of • •   • ,j  •' - •  ,»r. bo chocko« with (Mi oooot ion 

If MO or« intorovtoo In fln«-|iMj tho con tor «con chonoo In a' who* tho 

atofcol rototot. tho «Ion« rofloctlon im mv  ho «Ifforontlatoo 

A •' • -i (StA*) % -» (• • v»A"^ 

Woo  tho votoo of «A" colcul«toO" ooovo  to OOtor»Ino  tho output   voctor  e 

•I I «A"   -   •! I *£-   .   .-*-•• 
-^ (  • • Vr  • * ^"f .VI • 

4*«ut • • I• 4- • • I• 4-.• I --f.• I 

^p—i of...1 mmm *• •' I. •., th* IMMM •«•••7 

7-   + *•    .-iv 

-n- 



Tha  ott*'   c —Uimm  of^«1   MM  ha  naflactatf   bM*y|t   tkOy  »"«t   tha 

I« aat   tu« «ffact  »ii   tha  viflala Ufr«r*a  «loa   In  • —  -nie"   <«tt 

• loa 

Thl« aaaatlon   It  tarna* «rown«  to fly«  tha flaaal   rotation anfla MCMMry 

'or   tha  »ro»«r   intarlaca anal«.   /•  075 allllratflan. 

«aw tu« action of tha pna«« «hlft  ion» «•« t* calcalata«      Lot  tha pot 

It Ion of   tha  onot«   ••»« ft   loo*  ho  r • r | a«   «noun   In   th«  «kotch 
I"* -*      -«. 

_\ r    - «at ion of  afcot«  »hi ft   Ian«    «tar 

to«      Actually    a« r  rotata« away frao 

t» «lana, j ty 

TNI« nation   I« harirantal  a« aaaoc 

p •••*.*'   will   «tart   to *«yy  «aal I 

line* only  tha «ntf point» of  tho oat Ion »rm    at 

Ift   loot oatlon  It: 

•art.  thaaa coaponont« can ha oaf- 

• a»  chaaaa, car« 

lactaO 

Tha«.   th« a—mit o' ohaaa «hift 

Sinca 7" I•'* nllNraOlan  l« tha aaafc  to poo*   l-torlaca 

aa*t ha takan to cnaoa« tna focal   lanoth of  tha aha«« «hift   Ian« «o a« to pro 

owe« tha aaak  to tmk «i««iacoaont  raaairaov     Thl« tfltalocoaant   I« «aaally 

twica tha valwa calcwlatad  in tha «lactronlc «naly«l« «Inca It   I« b**»4 on 

tfiractfan only 
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Tho «yttoi* «Inl»**»  rooolvoole  toMporatura   (MT)  anO «Iniaao* Oatoctabi* 

'•Witj't   (**T)    It   •  «Murt  Of   proOictino.   tho  iroMilltT  of   0   vlflHOr 

rotofnlf In«   tho   footuro«   in •   (h«rwlly   roOlotino,   torfot. 

In  oroor   to  COlColOtO  >*t   **<*   »#T .    tho  tifnOl   "•««»•     choroctorI«tIC« 

•no   neito  choroctorlatlc«   of   »ho   thonaol   i«oo.in«  Ovlci  on*   th#  oyoholl   mmX 

•>•   kneoov      Si anal   tronafor   c«n   fco   roproaontoO  Ov   tho  «oou 141 i or-   tronafor 

function   (MTF)   «no  tho nolaa choroctorI at Ie»  »r«  «podflod 0y  tho «olao 

OOuivolont   toaporoturo  4'"•'•«ca   (»€A T)        Thl«   toctlon  ctooolv   follow«   lotchoi 

oovolooaont   for MIT      ** »I II   «toto  tho noco««ary  «athojaot Icol   rolotlonohlo» 

onO  not   OttoaOtoO   to  0Or<«o   tho*.      Tho   raoOOr   l|   rofarroO   to  »Ovorol 

Ot   tho o**0 of   tho  toot   for   «OH vot I on« 

Tho fTf   of  a  «v«ta* «hiat   toko   Into account   tho   • MI vtooo 1  NTT« of   tho 

vorlowt   L—juiunt«   «weh  •«   opt . e« .   Ottaoophoro.   ootacto'.   aMtoloy.   ovohoM. 

Otc.     Tho   tronofor   ftmctlom   oro   tho  foorlor   tronofonoo   o'   tho  oooaoflc 

«OOtlol   fonctiona   ooO   tho «OOjnltwoO of   tho   trooofor   function«   I«   tho "Tff. 

Tho f*Tr«  of   «oao)   typlcot   olajaont«   oro  «lv«n »otow- 

h. 

r» 

Kim. . 

'»t • "f* \m%      <»)  -» tl-oM"1 

A  " «Ovolonfth   In »lc 
I   •   focol    lonotn   In mlc 

fn   •  lOOt••!    froo« 
(cyclOO/or) 

MUCH» 

•ho   OOtOCtOr   OCt« 

olroctlon.  owo  to  It«  4 

ootIc«. 

a  «oot i 0)I   f I Itor   in  t 

•et-ica»   anotila-   «wOt 

horlfontOl   Or   vOMIOOl 

l» tho focol alono of  tl 



He»t     <*•>   • tin   (       fa •/( mm 
\  - l*ttl|l   >rnwnty 
•   • iwumtimiw r.Q.v. 

Th« «•«•««or  fl«o conotent   tiM   tH« effect  of   Hoi tine,  the toetlel   r*- 

«oonee of  the  »elector  •«  •  function of  «cor  velocity 

•o'«t   O'   OOtOCtO' 

['•«*••"•-) J '*..,- 
•c If«) 

The »Mt  ten* of   the electronic« otto  Haiti   the  HTr.     IHine, •  r^i* 

«C   circMit   roll-off 

[     *   "/fo) *o-    l-oo frx—.n,   of 

If  en  If» •lt#l«v   It   wee* 

•o'  • CAT  eiteley 

Ncr,    (f«'   •«•<•• »S   I 

•••«•irtf •  hew«•ion  toot   »hep«,   «htr« •   I«   the 
-•«•••«Co  of   the  • < I" 'but lO"   In  cyclM/W 

If   vloretlon  con  not   bo   r«novoO  enti-elv   MO«  blwrrine. will   rotult.     *•- 

«tf»ln9 «echonlcol   vloretlon   to  be   'enOon.   enother   oowttI on   «I»trIbetlo»   reoeltt 

\05   (r*'   " •"•   <**»*) 
p   I«  CO I evictee*   fr«o  »ho  vor I 

Of    . I br#?l on 

The «r  o'   the  OVOOOM   k«M<t  on work   fry  «ornfoltf I   I ——an  ho«   the   f 

"  • tr«to» ooenlflcot I on 
r • owno» on the  leoarlthtfi of 

the   I loht   level   or everoe» 
eltoloy  brloht net« 
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Tho  no It«  O0ui»ol»nt   («aot'iturt   tflfforonco   (HIAT)   o*   a  ivit»   I«   a 

amurt of  ootoctor  torttltlvlty       MAT  MI*« on poo»   • i ojtol -to-no»  «o»»o. 

ThO   o*4«tl volOftt   -Wil»   t»r«dM><Jt»    I« 

|nf 

At* • J so "'IUCT <F) "'i (r) **m <r) * 
S<r)   -  wr«iii«d no I to OOMOr 

tOOCtrl »• 

If   $(*)    i«   «hit«   tho   OOjMOtiOn    roOwCO   tO 

Af« - rr/j Ar«. i* n   |   i 

Ts»   ImwrM  of   tho   «MO I I     tlao   Tu   c>*on  *y   tho   Mil  of   -otolutor 

• '•—Pit»   »Or   «ocotd.   Of       T7 

3f   .   •   «ro   horltontol   ond   *ortlcol    *••!<•   of   vlow.   Fe    It   tho 
fron»  r«t* V>v»c   '*  *"• o»«r««»r   '•<•«  n   It  tho  moofcor  of 
OOtOCto«   in   port, II« I    o%  •   OftrfAy  «ro   tho   f*W'«   In  •   or*  y, 
• •   V     It  tho tc*n officioncy. 

F«r   a   OOtOCtOr   neltO   UoltOO-   «ytto» 

•AT . £ ,Av"1 ••» !#a 

-75- 



r    «   t*« oO.oct.w» r.   »^  I« 

co*ti"»«tort.   T#   It   •«•oaetoric   tri 

•ttOCtO'   «r«    in   HMff 

•»«.or   Ow«r    tH«   Mt»«   tM   «^T    It 

•MurM,     ro   it   tH« o»tic«l   tranwiitllon. £ A     «   tH«  lHCtr«i   M»d   Mt« 

ft     >t  the »hot  no «•  Holt«« t#«cl'ic  «a)t«ctivity oHlcH  <t  »wMjuniant 

o*   tH« 4mfctor   'i«id o*   vi«w.   *   I«   tH«  n«k«'  o«   «at «etc*   In   <«•   an 
* aV    If    tHt    ••«»•••       '   <*•'•••.•   «f    •>>•       >a"< • 'M   ••    O'   «a)wtl«o 
2.4.1     HUT 

TV mmmmum rraul*«jatr irm%*nt\ urr  iidrrrnrr ftfflT) «• IV KMM« 

•or*ct»M M «>fmr«i m IV wiwwiiw UptM lafftnmer iv?«Xi to U»oM a law a- 

art! (otir bar pattern «nth I I aapr-rl ratio urw-owM wrtHraJ to Mkr aeon    WIT w«l a* • 

luortHi*» of bar fm|wnr*    TV aaW CM fci rakoatlcd — aal Pal AT and 

•I« Iaaaal •• ototwrd hi lb 
•aaaaVaaV tV ban oraa**d •aaaaaaa)   M*T i. aj*rti by 

%»«Ttf t>     S« 

Ttsn''. CO 

| 

0 

•Vn -m^fc.) I Si; r.t. Vfic , 

i.-m«« rattu IM 11 a—M i.. 

»,«n    »t»t    «W    IWT   »».   «i 

flrjl IM)V M M 

nVtn Nw - J>' ». Uirtl %  m «or prr 

tarty I Irrauo* > m «-« rlra «rv aal- 

fraao* ratr pn «-notl 

ibWht 

*tn >t-WaSJU 

«*r ml« fralMW HOT.    »    2 I 

ooaar MOM «fortron uo* of «Vtrrtor 

fmvt foortMM* of Uar «nttf. o 

Mi< t («M»riM««> fmn «trlrtftor i< 
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Aft IMT m IH.  ««rtK-ai J*-. IHW  r|    I** - p—aa»| i.. ihr ara* >ktr<tnm  raj» !•> 4r 

AacaJ **»< ( r. gi *r n »» 

(f,>  «  SN« 
I WAT '  &» ' f, W 1« 

f * tor* I in ^yfwo «i nrctr* prr mr 

II1 •   Mfi Mlrf (MNftMMi -•• bar «-*«•*»• I       "* 

TW- «rrtrrtfl MUT   MI «harti ^ni|4,ttf .-ffc, I. grt  a<rr«aji .1 .MJ|   •» MI at» tup* to 

•karffr-rta •>( ««VIM-*' n «MIHH«> <WI nwrraM • «Ira* BW^——     H •> «*11' • 

• I ««I IflMNlllIt   Mlit   ••»«*•%   lMI«4tMLti«'ti      M.M«. »r-T     \V|    a. «rtt*H>   P 

••» «••»• • |»< «• a MV  iiMI   i*l  «*«*.«* Mr-4wvMM 

dfurt   ?-*•   «Wwr.i. • IK.  l.-w. ..i  MKT     M . f» frraj—n  > f     Him«iMi 

•MM« I M*|»rralMn  il»f*rni«r.   AT( MWW| li. *-«*>• Mar MM» MW»    TWfr » a f»r 

•*-•••» (a al «twd It«   VM1 U cw . Ntlmir   (MM   ¥Jt    ai«iiirr„i  IM< MOMROMI 

•* •»!»*•' »r* nrilM  It* aMT*    r •» a «*«»»-»JI wilt. r-,. flrfrattatruri »ftrr H«r «rtortcv   (s 

—4»iii I»» r» .«a^rmM«4 ..I It«  IM»     \m»»Hft. Uar« rat. DM».«* taralh b M—lud »-««il 

UM» fr. •!••• »*• » W» • «MM itf lb»  «•*•/>- • •' Hr>  -m.  («MM IM*»   pra> taraJh H • a Iwwit to» *r» 

lM*ai    K.»t w«|r>aM alt«*» IM*K Ml !«• •» MW IH .•» MM» •Woarltrai r«H«ff f, 
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IV i—iwi >•—ÜI —p— (MOT) a# a KMMI Aitag » 
•IHiajrH *» if*   minimi— trmprratarr mffevmrr hi (mM • mjmWP (ar   w~u*ar) 

«#••< ifcr mm%P—I —o ft* MI ntwiui to Maamml m» mmmrr ttomwfjl K 
MUT M ikrn * iimixMi <W tarprl «Mr «Mi m^mmmml Ihr mmmmml ilI ' Iw 
«W rtw avmrm    II can ar arft*r*' (nm ihr «mv my* to «mar i aawi —mi M Haat 

¥*T   TWrmmft   Ifl 

Aj     -   larpH «rr« MI aajuarr miiMra-l 

**T    -   tararf irmWorm - ML « M% 

M„    -   Utal >rwr aaa) rrfbal %ITF I <m „„ 

r  «irt !-*>$    mmmmml •"» '«*"• "' WOT a* a fanrtMat «>f laijajaaajaj larajrt 
Fa» anv largrt ajar a m ammraamiu. inaaw M a AT« »mm» » m» wmiaMW M 

i ira—i for Ihr tatfri to ar .|>trr«e«f    Ttor* M aa Niiaatov far MDT a 
«* MIT —   I asm aa» • -• -   I  ,a aa>  iiU.Uj if hn4 maMa     An ariatranl* 

larpH -an ar m>fc»r«ra] if ila aajnJ atrrwgth «• iarf» rnragft |« >mw oaar IFOV 
i a . a iHrrmal <«»«•<« •• raajaaa? af "alar artrrtHai 
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(»in» 

'ifur*   >-%$        «a»r»««nt«t • «•  MOT   Curv« 

Mlfflt    Vffl«R    -HO'llOr.    Static    'trfo^nc«   *D*il«    '<>' 
Inf   iV«t«M    J«W«   *   Mlihtl   •«    «I    «TII.AO-A011    HI 

I    «I« 

J 
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ID 

SCCTIOM   Iff 

STSTCM   DCS 16*  CONSttfMTION* 

l.i   THUaw auii* cows IPCMT ions 

«Ithawfh  tha   Individual   -*o4ul«  ooMir   «l««iaat   o~%   «r«,  «I tn   »ho ««caption 

of   'no   Coolor-Invartar .   vary   low,   aaaauato   (tuml   «yttaa da« I an   I«   attantlal 

'or   »atI«factory   parforaanca  of   th«  «y«taa. 

rhe N(l<ll*i dl««laatlon of «at* «adalo   I«  M   «OIIOM 

• iM   «oflwiotor .0]  Watt/Channal    H80  channal«  aaa) 
ioioctor  Iwif/IlM   Pack 01)  Watt /Channal    (ISO  channel«   •*•* 
»'eanpi' Met »I  «att/aodwle   (70 channel«) 
foateeallfler I .#•  *«tt»'"»odule   (10  channel«/ 
Ami Mary  Control 2.2V tf«|tt 
Scan-lotor)«c« J.00 Watt«      (60  Mt   unit) 
Scanner 2.00 *ett« 
If» «rray 1 .SO »fait« 
Ceoler-lnverter SS.00 Watt«   (eh  I« caviar,   II   In  inverter) 

' • twr 4l««fpeted by  tha fir«  f*wr aeevle«   Dated  I« • function of 

tha nuair of      annal«  ueed  I«  tha «yetae.     In tha caao« of  tha Preaa*llfler 

end 'oetaeell f lar,  «ere  than ono of  oach aodwle «ay  bo  '•oawtrao.  a to i 

mmmimm of nine of aach.     Tha coalor ao*e«  tho qreeteit  prob lee for «y«tee 

thereat  deelen both because  11 haa  tha hiefcaet   the reel  di««lpetlen **i be- 

•«••  It« detector coolin« performance    deteriorate« et  devoted taaeereteree 

«here eeed perfomence H «oat  Haded to carry tha  • nc »-••••^ thanaal   lead an 

tha celd  f I afar.     It a ae«t   important   ta einleite  tha hoHe* teaaeretere In 

tho cylinder.    Tha cylinder  I« heated by  tha caa*ra««fon teaearetere t i«a »f  tha 

halloa eat.   by eachenlcel   frlctlan,  an4 ay  conduction of  haat   fr«a tha aetor.     The 

eei  di««ieeted in tho Coaler I« about eeuelty divided between tha alactrlcal   la«aa« 

lr     -i« «öle  end tha «achanical aa>rk  in tha cmmrm*%w      heturel canvactlan even 

bined with conduction ta canvontlonal «aunt In«, «trecture I« oat eeeeuete ta »re»ant 

aaca««lv« eyll«vJer  taaaaratwra rl%a.   flthar  faced convection alth 946*4  finned «or- 

»ace en e%0 cyllnaar head, er • haat eacheneer attached ta tha cyllnaar heed, 

er • caaa l nat I an o* canvactlan ana haat eecheneer «u«t   bo u«ed.     If  tha «yttaa 

I« ta he deoioMed »itn • «eeled caaa. 
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aacltoln« atolant  «lr  trm tflract  contoct  with tto «•#«•!••.     I  «a*  to Paai'- 

aa-i« to p rowI to • toot — chonot f too I to fro» tto Internal «Ir  in tto    ••• 

throwoh which atolant air it alaon to a fan.    *to hoot —lipi can to w«to 

at  tto «ountin« ttn*ctura far tto ««to lot.     In particular,  tto eaalar wowK 

to opwntto with It«  cyllnoar hoto ••. tachto alractly ta tto toat aochonaor  far 

•oo« ttor«al  contact.    Tto Coolar «ho  14 to locatto naar tto caalaat part 

af tto toat aachanoar,  that   it,  naar tto cool I no air Inlat tofora tto al f It 

toatto hv otto' «otoloa  in contact with tto toat anchanoor.    Tto  I «war tar  It 

coop lately «nc lotto In a nletol-lron ttoot «atal  cat«      Tha «ajor toat rflati- 

oat in« cuoponantt arc «owntto on tto  Invortor hat« piata or on troctot• at- 

tach«« to tto tota plata.    Ttor«for«,  tto \frtmrtmr  It toat  coo (to ay «oontlna. 

i ta *«t« alractly on a toat  tlto «weh aa tto toat «Rchanoar doacHtod pravlowaly. 

Althowah tto paoor «l tt l pat l on of tto ottor flva InoMvltoal alactranle 

«oowla«  It   loo,   tto coowlatlva «Ittlaatlon can aooownt   to a vary tlfnlflcoot 

aouMit, aapoclally If tto tytto* waoa a  laroa nostr af tot«et or chonnalt. 

Tvpicaii* thlt can aaownt  to alaoat 20 «attt for a 100 chonnal tytta».    Tto 

ttorwal  proaIa» In thaaa «towloa  la   Incraaaat"  If, m»  It wtwally ton«, a 

cooplota thoat «atal  thlaH ancloaaa thlt «rawo of «tow lot for IMI protection. 

Tto u— of a prlotto wlrlrwj «ottor poor* for  Intarcannaatlnf thaaa «otolaa 

further  ooot   to tto  ttorwel  preeJae Py  forming a ttonaal  terrier an tto Potto». 

'•••'• |  altarnatlvat «ay to   «-»titore« to ovo root  tto theme»  preelea .     Tto 

ralativa noto for <ny ee«r«e of •hieltflne onlch «oat to aaaionto into a pert   - 

cwlar tytta« «ay pero't allalnatlan of all or part of tto thoot «atal  thleU 

or tto tMtotltwtlon of a tcraan thiol«.    Thlt wool« '«prove tonvoctIva cool 

in« of thaaa «ooulea.    ihaot  elwoin*» partition« with a flnlah for hip* there» I 

«nittivity «ay to locata« totween «eeulet ta r—m*** toat  fro» tto «tow lea 

hy  rtolatlan «to  convection.     They  than  cotowct   tto toot  owt   ta «tore  It  con 

By  conooctlan to tto toot  eacheneer »r fry  convection  to otolant  air. 
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Anothar  po«tibl« tltarnatl**    n<rol»«t   tha   J«« of  • MM 11   fan  in  »K# o*ln «»1 

tan hautlno,,  which  tlawt  «If   throwfh  thlalt**' «#««i(nf«   In  th*  «haat   not«! 

thial*  to cool   th*   Ina«** n**ulat  by   forcoo'  contraction.     «Ithoufh  that« 

«adulat  can oaara to  In any «ttitua*,  Haat   trantfar  oy natural  convoction frt 

th* '.—annaiif  to th* «hlaltf or %m tha partition« pravlavily «antlanaw  >fl 

haat  If th* oaaola circuit hoar*« oro «ountof vartloaliy.    If 'or cot can- 

**ction  It uiaJ,  tha «ountIno. attitua* it uniovortant. 

Tha ic*r*mr.  latactor-%omr/flat *«cfc .  «««i IM Array tlttipat« 

fittla *awar  ralatlva  to  tho*'   tltat.     Th*y  thara'oro can oftan raly on 

conduction  throu«*   th*lr «awntina, turfaca*.   p»wt  natural   ewnuactlan,   to 

tro*+*or n*at   to tha tytta* hawtlnj.    ftawavor.   In th* ovar-all  tyata* th*r. 

*al «aalan it «ay ha awtlraala to provi** oanaoctiva path« fraw thaaa «**ul« 

to a haat aach*n«*r  to 'oouco th* oomrol   intarnal   taaparatwra  In tha tyt- 

Tha thanaal a*al«n af any tytta* **st of  court« inclw** conalaaratlan 

of th* haat o'l««la*tc*> <*>  not  only th* canaan «•**!•*, hot alto any tytta« 

wnlaa* *a**lat tuch at ommr topaliat, fana, an* titalay«.    In aanaral, th* 

>uttit* twrfaca of tha tytta* havatn* it not  n*r**lly »officiant  ;o prowl«* 

•4Mxiv>ot« «yataa caallna. ty natural  canvactlan an*1 rat I at I an with***  «or I out- 

ly aafrafinf p*rfor**nca or  rallaaltlty or both at a r*a«lt of aoaaatlva In« 

tarnal   c***on*nt   taaaaraturaa. 

rha oat i co» «*a*laa  In any tytta» of oaoraa to not  contribute ta haat 

tl««io*<lan athar  than  tha t*all  an*  Intnraittant   •» t  which «ay  to «Ivan 

out  by on ulactrlctl   focut  control       ta**«'  tha <*>tic«l  «a*olat **tt  bo c*n- 

tlatra* In th* tytt«* th*r**l  «*•i«n      Ta***raiwra af tha aatieal alaaant« 

«ffact« th* in**n af rafraction of aach  lana «laaant.    THa —oantlon coof- 

fldantt af tha alanantt oni tr*  lana «aunt« »raawca tlaanalanal 



—- 

Thoto «ffoctt   ear  cowl« tlonlflcont   chowf t   •"   »ocol   *«n«t*       In oMItlon, 

thorwol   OM«ontlon o*   th« IMAM twoo©r,,'»t  tho «Orlowt  Mm   of   th# ootlcol 

•yttoo con  rot*lt   In  Jo«r*OOtf  focot  Or* «ItoHow— wt  of   tho ootlcol   loOOOt. 

Tho  IN  laooor -wtful«  4oo«   •»•»•   »ocwt  otfjwttaont  MNI ••> •• n«tf to  '•»foci* 

tho  IR   l*0OO.     Ne »I two»   focwt  Ofjwttaont.   othoe   thon   Initial   thlaolna.   It 

prov*»«   In  tho   —   «orylot.     Th«r*»l   factor« aott  ft«  c«r«fullv   eontloor- 

O*   In  »• l«ct ">,   th« «otorlolt  9*4   Ifyln«  out   tho  OOtlfrt of   tho tyttoo Itnjf 

tort  •"*   tho ooontlno  »rockott   «Mpoortlno.   tho  ootictl   «oOulo«   to  ••   to olnl- 

«Ito  toaoorotwr« «ffoctt  on  focwt  mn4 ill P—I • 

Tho  Inhoront   rollMMIty •«• •»Intolnjol Hty of  tho c«»x «ooolot.  • 

»«fK'ion of  tholr «Ml on.   Inclttrflni  cholc« of   fiimmt,   OOfOtlno of  caipu   - 

•Ml,  ttC,   cannot   fto   iMorovoo1 «t   tho  tloo of  tholr   Inttollotton ontf goo ft I on 

In o trtto».     "*»•»   mmt  ho 0»no.   h—nr.   It   to Offtoro  »*•  I «ho root   roHoolllty 

on* «olntolnooltlty of  tho aooolot oro not  oofroootf fty  tho ••nofoctwrlnf Ofo- 

eott or  »y  tholr too 11 cot I on  In • trtto».     *oowlo« «Ott  not  ho oootf out•loo 

tho ronot of tholr toocl fleot l«s*>i,  on* tho «ytto» owtlo» «wot  comloor tho 

foltoolno ootlfn  rpoolrpoontt: 

—ry 

U)     'h#«ol   roojolroooMtt 

(t)    oooooot« v*ntI lotion 

(I)     twfflilont   hoottlnhlno 

(1)      forootf  Olr  COO 11 no   If 

(h)    «oowlo  locotlon for ooolowo hoot «-Ittiootlon 

(»J      MochonlCOl   rHMl'«nt"li 

(t)    «oontlof conootlolo «Ith tlto OIMJ «oloht of «oowlo 

Ono"   tho««   OM   . I »rot Ion   roOul'OMOntt 

(J)  coot I «o tyoo HorOMtro w«»ro*or oottlhlo. 



(1)     oaoMy   »cca»ti»1» atjaataam   control«   mn4   (Nt   ptlnll. 

'*»)    capaklllty af raaavlno a taacifU «aavia »»thaat  r«v««l 

of othor nocwlo« 

I.I.I     MSTMCTIONS  OH OTTICAi  hOtUU  M  »«ICTICU   «HTICUMTIOM 

Tho aatiool «oaSilat  I*  i««o«»r.  «<«M«I  caltlaatar.  on* icmmr «ov ho at- 

«o-olod   into  tyttao*   In  *   «tr.tty   of  «ay«,   on« of  ahlch   if   thawn   in  Fiowr»   1-1 

It   "«•>   ta  oapro«"»t»  hor»   to aal nt   out   Mat of   tho   '»»fiction»  on  tho  can- 

•• prot Ian of  »vttaaa. 

<•'    Tho   tCOn  mirror   Ho»   On»-«I 4»   COOtO*   to «OJii»IW   'O'loctOnc»   of 
6*00 * ItO  llont &n4 tho othor iio»  It coot«* to aatt«i*a 7.S 
-11.75 olcnaaatar rofloctonco.    Therafara tho l» oonponantt aay 
Intorfoco with onl-   two tiaat of tho «can aaaala on*1 tho vlaaal 
tytta» with tho othor  two «tao». 

(o)   Tha aaawlat awtt  ho   «totf  to o«   to provloo an oroct   iaoao  In 
tfltplay with  tho proaar  ravar«I on-loft  on  loft,  ate. 

(«) Tho aaaalM a*at aa oataawlao «a that  tho aaaratlan of th»  la- 
tarlaca »ffoct» hath la *<4 vltlhle tloat canolttantly.    It I« 
paatlhlo ta Haw» tha araaar invarala* • ravartian o* tha tfltalay 
ralativa to IK aajact taaca. ana «till *av» aaaalaa latarlaaa 

tha othor  «ioa I«  Interlacing «awn. 

(4) la »aw» tyttaaa thara it o raawlraawnt that tha mpmftmr «la» 
la« tha «i«pio» ho facing In tha taaa «itraction that tha I" ae 
"taking" aatlct ara laa+ing. 

(a) «ar«!ttwt affact  • Tha aatoctor aoaar protontt an oatraaaty 
coU taraat which tha «at»ctor    »»»If «ay taa If thara »rm ra* 
flactlano  fraa tha aatlcal  twrfacat.    Thara  It aaa t Ma par- 
cant  raflactanaa laft  in tha oatt a£ caatlng.    Thlt railanca 
fraa aatraaaly col«i target  It o tignlflcent tlgnel, eerticwlerly 
If It  It  In fee*». 

Tnoro ere tavarol   taahniowot   to tewnterect   tha nercittwt affact.     Ona 

t  to Jte tha oatt  A« caetlng» eveHeele.    Another  It ta aanltar tho I* »focal 

eeelgn ta inaora that all pee»Ik I» roftectlem of  tho focol  rlana 4e oat  re- 

turn in focvt  to tha focol   mlmm tha farthar  they ere awt of focw»  tho hot tor. 

L 
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I. 

Only  «focal   l*nt  alaoant«  AM«'  to bo  bent   10 n   to «void n«rcl««wp  be- 

•nev  oro  ahee«  of   th«   «con olrrer. Tho   I*   loooor   Ion«  • I «went«  «III   not 

coot«  tl«e  «arvlnp  rpflpctlent   in tho Ootoctor »no  tho Ootoctor  produce«  no 

tienal   •"*-  the». 

Tha «otfwlo tytte» ee«lfn pre«loo«  «ooco between  the   I«   iweeor beck 

flono«  or*   tnp  Ootoctor   «awar   ror   tho  plecawent   of   on oatornol   cold  «hi«!«; 

which  I«  0 third  ft«  for  n«rc I •»«/«.     Tho prlwery  ourpot«  of   thl«  «hiel«  It 

to block  OOckqrownO   ^e^lotlon   fro* oortion«  of   tho  Ml«  onflo which «ro 

not    uOOd   In   the   OOrtlCulor   «v«ta».      Thl«    r«l«p«   tho   Of fOCt I vp      •     of   tho 

OOtOCtor    plena beck   on   ItOolf.      *  »PC On Op ry   «ff*ct   of   On  aotamat   col« 

«hl«l«  I«  to  roivc«  tho  cold ooMpr  eb)oct  «Ito,  «hlch einleite«  thp norcl««et. 

Finally,   eny   I«  «I -Wow»   eheed  of   tho  objective «««•»   bo   tilted or   converted   In- 

•ith «»all ootlcol  pOMor.     Thl« awtt  bo «ono becowto o flot   oloto  In 

• ooroMol   bee* »utocoll leeiat   tho   IN  ootlcol   «yttaw perfectly. 

(f)   Vleaottlno between ofocol  *   I«   l«eepr «ml   bo «voided   in • 
fill  OOOien. 

Thl« prabl«* 1« 0 ffonorlc ono  for  bei I loon ofocol   Ionce«  cowplod  to tho 

I*   I «OOP'   throw»»  »ho  «connor.     Tho aperture  «too «hew Id bo plocod ot   for  for- 

ward OO OOOtlblo  In ardor  to   limit   tho  dtawater  nece*«ory on  tho   loroo  front 

oloaont« of   tho ofocol.     tut   tho  forthor   forward  it   I« placed,   tho fortbor 

forward I«  tho aolt pwpi I of  th« ofocol.     T*o aaawnt of apeorant   «ido-to- 

tide «otlon of tha ao't pwpi' ea toon ot tho I*  '•»«»•   incraaaat with tho 

apt)cat   »ever or».«ha dittanca between tha afocpl o«*t poll  end tha tcan 

•irrar  pivot.     A  condition  con occur   In «hlch  tha bundle of   Incewl«*p   red I at I an 

actually «»vet with tcennlrwj to  for   leterel'y  thot   It   poo« off  tho claar 

aperture of  tho flr«t   lb  l«eepr element.     In  thl«    •*•  tharp  l« a chonaa   'n 

-«;• 

... 



In  tha  «aunt   of   radiation   f>«r  tha   taraat   tcana   ralativa   to   rail at I an fraa 

tha   (»roooilv Hottor)   Inaiaa  oorti  of   tha tyato*.     This  can ha t**n hy tha 

ootoctor ot  • to«irioot  tlfnol.     Thwa ono of  tho haoic  traaaafft   In  tha oo- 

• lan of  ofocol   lonoo«   for tho  cow won «aOula «yataaa   it  tho aat'tian of tho 

• too- 

H 
'nfroroo' oat lea  hot • tion'f'cont   chanaa   in aaa* of   (tt  aoraaatart 

«f«On  ooorotino  ovor   lorfo   taaaorotur«   'On^Ot        hot   only   Oo  tho  foaal 
lonotht  ton* to ho  lonaar  in tho  infrar**- ofocol, hv*  tho o*/4t'a 
of   tho ooticol  «otrlol«  oro  fraa ton  to ono-Huntf>oO   tiaaa   larfor. 
In oroo'  to olnlalto tho naaaar of aaatlala aowrca« of aafocoa,  It 
la «aairooolo to ha*a »» many  Ion* ao—aliaa woaulaa *a «all aa 
•y«ta» «mlawa taoamiiantt-ooto—t icol ly caoaMnaata for taaaaratwra 

This ha* not  ooo" occaaaliahaa'  In tto I« iaaaor hy tho aoloctlon of «oto- 

rial« or  coMpi'cotod   lona ooanta on stock« of  ro4t      Tho athoroalItation la 

accoaallahoo' ky »crawl na tha  front oawolot   In or out  ky oaawa of o oaar.    Thla 

MOMI4 allow tho oMItlon of a taaaaratwra controlioJ aarvo to odjoat  tho focao. 

tha I*  («afar« fro» 41ffarant Manufacturer« aro all ha with raaaact  ta faactian, 

hot nat  ta tha oaticat aaaar.    If a «aaata af ana tya* it ««aatitutao* far 

onothor  tha M—I  of  taaaaratwra control loo" otf}wkt   raajwi r*4 la  Hhaly  ta ha 

• llaMly tflffarant. 



I. 

I 

I 
D 
i: 

CNArrt« ] 

"UWlirifR.   VlttO.   INFMAfO 

(jMfCOH  SH-0-T7146» 



L_L 

MCtltM   I 

ciMCMi MScmrrioM 

1.1     IIITTOPWCTIP» 

Taa  Infrmrmä Vlaao fraaaal If lar «duU harainaftar  call««  tha »raaaallflar 

o«-oviaa»  AMP I Iflea« ion mn* |—t^| af  tha vlaaa a I anal   output«   fnaa •  *•- 

tactor  array of  an  Infraraa'  «vita»    tacn araaaalIflar aaaala   Vp' "tad alrlaa. 

haar*)  contain«  faar Intaarata* clrcalta   HO  cdirt aacfc »ravltflitf 5 chanaalt 

far • total  of 10 ehannala *mr «aaaala. 

1.2 — m if mr 

Tha »raaa»lif lar aaaala haa haan «taa I ana* to ha intarfaaa* with otno- 

«ajar  eaaan ••VJ aaaciai  «aaulaa  to for« an  intaarata* fonaar* Laahlnaj 

Iftfraraa-  (Pi«) ar Thai «a» l   laaal»« »vataa. Tha function af tha »raaaallflar 

In taa ayataa  •«  ta aaallfy en» proctti  taa output« af  taa ln*lvl*aal alaaanta 

af a aatactar array to a aaaaala  lava I. »flth aaaa araaaal if lar ara»l*ltaj 10 

channala.   tha naaaar af aaauiaa   «aau^oa pmr  ayata» «I M  aaaala «»an tha *«a*har 

af channala  raa%>< raa ay  tha ayata» haina. aaaifna*. 

1.3   Tioiicai latcincATiOMS 

Taa tachnical  aaac I f i cat i ana of taa PraaaalIflar aatfwla mr9 m fallaaa: 

'IMII[ *aac" I cat I an 

tain 70 *  7 walta/valt 

MaH 
r   t*B  fraaaancy IQ*«2*hNs 

K   1a0  fr aaancy «1*1 
flat   (*0 •>*• of ai*aan* aain) loaT  ta ) 
(•laaana aal* rmf*•*—-  0*0 at  urn 



I. 

i: 
D 

i«W'*OlO«t     l*0*|t    *•••• 

lq.    .•>•-•    l"»o-    IM   *o  M 

I   Crwotol« 
hmHrwm at   1 ) 

'OwtOut    «'«lO'l.or    SI) 

ft   Tl«» «it*   I tout   o' 
SO  «Mc     0  01   »»It   »ulH   '•»'•••'-it 
inf. • o^fKll*  •'•*•>   •#  0  7 «V 
12 «•••   -•#• 

I-Ou'     I 

Out Mit    I 

"••*   »•»••     <l«9Wt    »'-7«: 
l«. »war   (li^wt  »'-7? 

i.i • to"* ««/ V**    («• 
00 •   »0-9 »t</\^     at   iQOMt 

-10 «* 

0 01   «DO  •   |   Mit 

<0  2   MCI 

to t*00 
SOOO  ohm*   »a«*no' 

to  700 aim 
'so© r*m mmtm\ 

I.S   to  «0  volt«  0c.   SS«» i 

1   »0 1   «olt«  •*.   «*  ts «* 

»o-   Into'*«««   HiMMtOI  twc»  M  «K^  <• 
con* -fwot >o*    oytlino rf<«om<o**t     tlicclul 

"t«'CO*vnocT    C^r   «n0   —I I WO,      ^OfWt.or-       r«. 
•O'    to   Wction   III . 
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StCTIO»   II 

rUMCTItMAt  MiOllPTItM 

2 i  MM 
A«  «hewn   in Fteure 1-1.   PreoopHf lor  hooule  krwat i c   Jleerea.   tho »re- 

Wplifltr   <Mu<l   centolne   n   intefretoO   circuit   (IC)   OOOllfler   ChleO  «I in  flwO 

eoolifier  ctvennel«  per   chip,   thue  pi ev 101 no, 10 «ionel   preeee«lna. clwwtli 

M'   «oiui«       The  d,,p   ittolf   H  pockOQO«    nto •  Owe!   lull«   (01*)   Mf>» 

The «oOul«  «l»u prewtOM  •   .ottee»   'oeuletor   in eeoitien  to  the  four   IC  anp- 

I'fier«   en*   their   periphere*    I OOP Ulient»        The   'OOuietor   con^rt«   •   ->-•. -^ 

J.S  volt   Input   to «  J.b  »«It   »~c   for  oenlifler«       Allernetely.   the  »cc   for 

the  eaeltfter«  «ay   fee  »ueplieO   "a»  !hi   «ytteo power   «ueply  »>   connect I.wj 

the   «oproar    «t«    woltOO*   to   »in   1)   of    the   OOOulO   COMtCtOr   *1 . 

The  preooplifler  weOule«  hove no potentiometer«  or  other   control«,   oro 

fOln  «tool«    en* oro directly   interchenooeOle m* thout   eOjuetaont 

2   2     miO>V  Of   OfiMTlOO 

1.1.1     IC ANOlIFUft 

£ech  of   the  fl«o ooolifior   cheonol« within  tiro  IC  COM«iits of  «I« «•* 

tranimori  os  «noon   in  tho  «cheootlc   f < fur« 1-1.     Tho  flr«t   t remitter   I« 

ooolcolly  «iooo  connoctoO  en*  serve*   to «ot   the  eies of   •   throo   trenolster 

ooorotionol   oooliflor.     Tho  chomwl   e»i I   of   70*101  i«  eetak'ifthe* *v  •   -•- 

«•Stive   fooOO   ck  network  erown*   tho  oeer«tionel   OOOllfler.     The  two output 

t-on«, »tor»  ore  followers at th  fooooock  from the  firet  output   t remitter« 

to  tho   inwwt   bioo  »et tine,  t rone i «tor.     Thi«   I«  «one  to   ioprowe   linearity  en* 

recovery with nieh  ;~r*«t  sienele.     The finel  output   trone<«tor hoe a roei»tor 

eUioar   <n  trVj onitto'    with  tho outpwt   tohon   fro* the center   to» of   the 

• iviOer to  inorov« »teOMity with ceoecitive  loo** one to pro»**« jniforw 

output   ia 

h—L. 



. 

I 

I 
I 
I 

! 
M«Mr«   2-1 »r»«M»'.'.«r   *VMUI(   SCNMI.C   O.^rm 

I 



I 

I 



I 

_  •    ZTT 1 

I. 

1.2  2     MKIHfft  CNMMCl  OfiUnon 

line«  o»or»t<Qn of   tn«  toonty   *'•*» tinwuli   it   loontlcol.   ontv  onrti.« 

of   ono   cMni«l   till   kl   tOv«rM   in  tftit   Mlcriytio« 

Cftonfvj    I   . •ooo tifOOl   fro» IN«  cMwwl   I   O»to<to>  (lMni   «man   to« 

noOui«   t»irow«n  csMwctOf »in »1.1$  «**   it AC  cow» I«4   to  in«   < n»wt   of  «*»lifi«r 

MB   »»   •   H  J».  W  ciHdlor   (CD.     Tnit  c^MÜir   in »«j«ci^ «it*   in« 

"P-i   '«MMM of  too «aaliflor   (*ft oftn»)   ai««s •   la» froowoncy  imi «ol«< 

of  oooraniootoly   I««       Th«  SOO aft» output   iooooonc« of   tn« «o»lift«r  on** 2700 

»f   cooocitor   Co IMMMI   tn«  Mf   froo*«ncr   roll off   at   MlKM>.      To«   Oooinont 

Ian froowoncy  cftoroci«ritt tc of   in« »r««o»llfi«r   it ««toolitno« »y | n.J  Mf  output 

cow»I in« cooocitar   (C»l)  «n«  th«   inoMt   iaaoaanc«  of  tn« oast  oaolifi«r ooool« «ftien 

it   10*  ana».     This  canOirwjtian  fiwot «   la»  froowoncy   Jo* point  of   ).%»». 

2.1.3     *0tT46f   MfiUiATO« 

Too  IC »»»liff»rt «••criboo onovo *•*• • »am r  twaply  rojactlan  r»t(« 

(PIS«)   of   tOQi — lnottl,   tOOt   raforraa-  to  tno   inaat.      In or «or   to  (ncroooo  th» 

ftM ooa tftorooy roowco tno oaaor  »w»»ly   rlppl« ot toon ot  too »r«*a«llfl«r 

input  to •  foctor of  1  tola* tno oHtlt»< otwUolont   inowt   noito.  •  *o»tooo 

rooolotor   it  «ro.<os« on oocft »ro«»»llfl«r  nooul« ofticn «ooratot  ot   f »I loot 

I 
Too  7.S  to  10  ««It  «t   inowt  »OM»r   it  »uooMo«  t«  too  ro«olot«r   torow«n 

«OOwl«   Input   connoctor  »in  •» •*   ffl«wr« 1-1).     Biooot   Oil .   UQ  on*   rot Ittort 

M «if «*  f«r« •   *>ltoo« «i»l«»r   to ottoolitfc  tno kttt  »lot   for   I root ittor 

Ql.     Tronoittor   •*   •*'»   •«  •   -ontt««t   cwrr«nt   »ou<c« «nie* tw*»H«t   tn» 

aotu »rlwo  for  t«ri«t  oott   trontittor  OJ.     Tfc» «o>< tt«r  of  OJ  «w»«li«t   tno 

rofwloto»'   1.«   ««Itt   Ot   t«  tn«   IC  «a»I III«r   cnio». 

I. 

D 

I in 



Ummt «IM« (Mi »M r mit fr •$ fm »m •»(•«<   «OIIM* MMI«, , 

If  tM out»»!   |Mi  NMMt   "* MNIIII «•t»»rh  liurwMl  IM MM Mi 

to   tr-ViUor   QJ  -*uch   in  t«tr«   r^«cM   tM  MM  tfri*  «•*>'•*   to  MriM   »Mt 

tr«Mitt«r Ql       If   til* «rtM   «oltM*   l>lM   tc m*rmm*.   («•   rM>l«ltnf KIIM 

If   *«wrM M  IM MM tPHi  t« QJ   (•   lncflllrt  to   iwrMN   .*•  owt»wt 

«•KAM.    Tin,, tM ewiMt  <~ltM> it «iMiiwi «t  J.4 t«.j »«lu *. 



n 
i 

i. 

i 
i 
i 
i 
i 

WCTIO»   III 

iMTUTAXf 

I.» 
fifurm   1-1    »now»   thl   oortmont   Owtlino   on«  •o^Ktf   OOta   *o     u»0   of 

IM  MiifN'   in   Inr:,roorot I *«   "*•   •rojajanllf lor   «M^ii   Ml   •   »yttoa   loyowt 

«el«   (Ml   tho  d>«on»<on»   ana   toloronco»   ft loci   too  KI141   ^ann«  oota ofclcft 

in   »OO»   CM«   4if#or   fro»  or   »MO»laanont   tno   «at«   In   Ihm   tl   »OOCificot Ion . 

fifuro   1-i   it   a  »Hoto«r«0»   Of   I!«  aoowla  on«  'ifjaJV   l-J   If •  0OM»   local'or. 

4ra»in«. 

TW   input   »ionol»   onO  NM'   oro   connoCto«   itirou«   H   to •  tonnoctor   on 

• «Ot*or   ooor« or «irlno.  norno»»   it*'9wO>  rfi'Oi   connection»   O'O  «OOO   'o   tno 

lotoctor   ono  a fOJtr   »upply       T*a  output   jock   J«   t • a»   to •  cot la   conwctpr 

«tiicn  loot»  to tno to tan* I If »or.    «ccoa» owat  00 pro« 00a to too toot 

points at   tno too of  tno aooulo.     tocn 9*4 of  too aatowlo ooat 00 tupoo'toa 

o> a »uttaoi« aawntin« «liala.    'or  app I i cot I ono  involvino. »ovoro »Mock 

or   «ibrotlon.   pooitivo  —on»   »Houia  00  pr»vi*oa   to   rotoin   two nooSila   In 

to« ffliy on pa 00 a* oooitton.  also to rotoin too coal a connoctor «men imaaa» 

• MM   Jl 

11  TMinfi mur — 
Altnannjn  tno   intfitfiPwol   • rooapl I f lor  noowl« oawar  4t»»lpoiion   I»  only 

0.41   «Ott»   oor   noOul«     «pry   »a« 11   in on ovoralI   »y»t«a.   it   nw»t   00   tooon   into 

account   Owrinf  »ytta*  Oo»•a"       f**for   to  toctton   III   Cnoptor    I  for  a  tfiacinv 

• •on  of   tno  »y»too  rnoraa»!   ooaif* conaioorat 1 on« 

17- 

1 



i_ 

»•c? WTo* 
IMKCI     \ 

*«^r PIMM«. 1 

(**€9*r   • >• mm <ar 

0«W*Ca%>0»4   *-^ 

• t.oio 

•>*«% 

'•«M'«   3-1      ^fMa^liflcr   «o«til«   Out • i *m   trail 



i 

j 
! 

I 



NOTf        Aofororvc«   OOOifffOtlon«   »or   OOC* 
• too* oro HI < 9n«d  t»y  profiling «it*» At 

>lo       C1   It  A54A1C1   on StOfo Al 
Cl   II  AS4A2C1   e«» Stooo A2 
C1   1«  AS4A1C1   on  Stooo AJ 
Cl   It  AS4AMH.   on Stooo A4 

I«  .«««tic«! 

Fiwrt  )-).   Pr«M»lifi«r  »»odut«  Ports  Location »r«»lno 

-M 



!. 

).*   mane*. imw*tt O*TA 

}>.]      INPUT   CMMACTCUSTICS 

W 

M SiflMl 

W Volt««« 

(a) Currant 

**•> to HM o**a 

• t«aaaava MNfe 0.0*   «oli 
•**•«•*»,  at   l   feiloteartx 

-to 

J.O   *0.J   Mit»  «c  or  a.S   to   10.0   volt»  *C 

Mi  <5  «illiaapara»  at   3.0  volt»  *c  or 
SS   **  «illiMHr«*   •«   8.S   to  10.0   volt»  #c 

U)     Mu<»«l«"t   input   noiaa   voltaaa       I   5  •   »0*9  volt«   rcw//MC 

M     lajuivalont   Input   1/f  wit«    Oo I  »0*9 #olt»//Üi «MII 

•t   100 Mt 

I. 

i: 
i: 

1   «2      OUTPUT   CNMAC'CftlSTICS 

U)      l«jirtrM       «M   to   700 

(a>J     «oitaaa aain      70 »  7 *olta/*olt 

)•*.)     »ftOCfSSINt  CMMACTMIfTICS 

(•)     Siynoi <*th      with •  10 mlotai   loa«.   uppar   )a* 
frapuancy  105  «15  «M».   laaaar  MI 
»r«ay»«cy   »  *2   Mt.   tlln-fUl    (»0. So* 
•f  matand «an)   fron  \0 Mt  to JO  «Mi 
Uiaaand   Min   rafaranca       0a» at   '   **»« 

(*W     ftacovar>   tin«      «10.2   Mconri   fro« •  SO m. H*»«contf.   0.01 
«•It   pol»«   input   rapraaontina  •  bloat   to 
«lap lay a projactlla »tonal  of 0.7 «Mil« 
volt   aaplituaa on«-   10 nillitoconO «latn 

tc/ 

tiojo   I» «JMjauroa   fro«   trailing ••««  of 
pulaa   input   to  laaain« ooajo ot  „rojact I la »ianaU 

Cnannal   craaatala      <-J0 at «It« a papa  input   voltaap 
(If cftannal»   into («In)   of   1 > al 111 «o It»   (1   allllvolt 
I   c»f*m\) nm)   at   1   hllatearti, 

i< 
il  craaataU - 20  too 

-101 

"10 
•outi   • •outj  • 



ld>     Mo'»«   *>f*rm 5  7 !'• 

t«l   W   .«lit   *oU*9*   at   output     »4 

Idue   (O   »ou'c«   -•»   tttnct  R 
output 

wpriation   >n  fior«*i>i««   «oltooi 
in of   aa«n   dUMwl   i»   **A of   «»«ro^a 
in  on   20   chann* I   pf ^ '   > i «•   o>« 

ratur«   roM«a  of   -$*  to  *7i*C 

'n   - 

•        Channal-to-channal 
tracki ruj 

(f)       VoltOfO   OOin   tfrift «a*>*u»   <«ri|(ion    in   oworof«   roitaaa   pa l r 
of  20  channel»   or  «acn   praaapi<ti« 
;I0X   Of    «vd'ao«   }*ir   «t    «M'int       Ov«f 
OS*r«t>n«   taopa'Itjri      «nf«   0f    «ft)     to 

|   -   -     MtClLUMV   CtCCTKlCAL   OCSlft*   CONSIKMT IONS 

(1) If   •   '««el«tod   )0   «0   )    .Olt   de    •»   Pein«   <uepi<ed   fro*   th«   tyttar 

unipue  powa-   »upply   to  pew«'   the  praooplifiar    (connector   H     pm 2] 

pn  »cha»etic   diefre» fiour«  2-1)   in   lieu of  on  unregulated 8.S 

to  10 »olt»  oc   (connector   N,   pin*   7.   I).   the   3  0  «0   3   «olt«  ec 

»houia  not  hewe  •  rippla  on« «UM  content   thpt  oecoodi   IS oicrewolta. 

(2) Input   end output  cha«mal   »ionel   lead«   to and  frpa> the  preeapi>f  • 

•houid not  Po   -outad adjacent   to dach othar       In  addition,   to avoid 

oatranootM  pickup     tha   input   chenna>   »ionel   lead»   thould Pa  «apt 

away   fro* othar  hifh aapituee  and  or  hifh   frepuoncy   »•anal   •ourcoa 

())     to not   locate  tha  p-oamp»   '<%'   eaaoaoly  adjacant   to or   naar  atro«wj 

alactreoofnatic o'   alact roatat • c   field»       If  »o   locataa    apcae    at« 

thai lain« of   tha preoaplifter  a>ai>   Pa   reeui'od 

M     Tha    voiteee 6am    and    * anal  eaaPktidtn     djlfjaj  teeofied   hi   3  *».2 

•no   *   -   I   •'•   djlfdj only   N   tha preoopiif.e'   load   <t   lO.OtS ohne 

For  othar   load »aluaa     tha  voiteee  9*'r  «nd »lana*   Pane* a-     - 

according 

•102- 



. 

I 
I 
I 
I 

I 
I 

3.5 

Tha   .. •••ni-      •   •'   wduii     t      ntsndaa   to  3«   u«a«  with   «PjatBta«aUu 

"9  ^   '•  detactors.      'ntM   4ti«cior»   «r«   .M'tui'   IM  Py   io*    «pad a«.a. 

tha  or««,   of   SO  aha»   and   i«  WIM.   UM  of   tha  praaa» I i f.pr  «Mut«   - 

«Oltaic   or   high    iwpodanca   pftoto-conduct    *•   ddtactors    .ft   «wnaral : v   not 

Wpndad .       Upt.WuW   tit < I • tot i on   Of   photocell«'       «ttftctori    rtftb      t   •    .«rrtnl 

woda  praam       *   •     «r      '   «a<nta>ns   tha   aatactor   «t   or   to«'   *   lore   t.   «ft   con- 

tiaa. M I   *" »aw»      '   •-   with  ortotocooduLt , ,«   aatactor*   of   «*• 

wpadanc«   i«ir«i  «any   tiwaa  <jr««t#     than   tha   S»   n»ul     apadant« of   '.«• 

proaaplifiar   roault»     -   »   ivwjl    loss  at   tha  datactc   .   «w"c   intarra&a       »•     •» 

tarpajBJn« a ••apla   fol lowar  cavmactad  W   »taoa  hatwaan   tha aatactor  «no   tu 

praam.     -   •     tha praam I     could ao affa j»ac    hawawar.   It   • »  to aa 

notad   that   Hill   .roanal»  mmimttinq ana   lotali'in«  tachn<«u«   >%  coot i rtwad 

tr.rowa>  tha signal  prooaaaina with an  individual  • •anal   rat urn «sscx   «t«c 

with aacr  f > »a  chamoal   IC  chip,     iacaua« of   tha   low not »a  rasjui npwpnts,   tha 

praanpi < riar«  oaa a smgla  •naaa  rathar  than  d<ff«r«nt>«i     npu»  aaa*on      *> 

tha  si no I«  anaad dasifn  giwat •  TO»«   iwprovowant  of VT ©war   tha 4> I al 

a»«I <jr ,   thar«     ft   no caaason «oda   r«,«ct<on.     Tha  or>-hoara   r#jul«tor  tia)   in 

•imwmixi pawar  supply  noi»a  and   '<pc>l« whar   tha mwxil«    *  uaad  >r   tha   "Hifh 

pawar    aaaa.     li  this     waaa.   tha  raaulator  provdas   '  p»l«   <-ai«ctior   of  appro» 

aataly a?dt      For   law pawar applications   la which  tha praanpi m  »oitaa* 

\   p-o»aad dnctl»  fra» a ivita* pawar  tuppl«.   cara wuat   ha  tawpr   thai   tha 

«taw  pawar  supply  hawa   low output     wpadanc«  «nd    a»  TO.»« 

Tha    «ads  fro» tha aatactor  to  tha praaae1   '  •  \  should aa fcapt  at «hört 

aa paas>t>>*      tacausa of   tha   law  >wpadanca    »volwad,   tha datactor/praaa» 

» tar'aca   >s  not  particular!,   uajajg   UM  to «lact rnatat > c  pickup hut   car«  should 

ha  tahar.  to sstajHal« a*>  fluctuating «ainatic   fialda  through   jsaJiciaaa  uaa 
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of   «tfMdc  shtslftino. 

»ISO  «u«   t-   tha   lo»  «•(•ctor     «asftsncaa     crMtUlk  ftuo  to  fin.'to   •! 

iotoctor   zammor»   laaft   is   a  *rmnwcf   »roalon.     Te «intant  soft   local>sa   thi» 

•Mfeol   tha  Cossson tMu'i Mttctor  t.-moe  out  •  zammor   looft  for aocn  5  ftatactor 

•  ••«•-•» nasa   .a—r   loofts  sra  totally   ' i<WMn<mi       Tha  tionol   current   in 

tha   -a—Pi   4 4  tha   iailmct at   tha   ,•!••     i«   thorabv   l^>—j *in«»«lno. croft« 

talk  anft   »"«ftl i*if»9  «fry   roaiftuol   crosstalk within  a   «roup  of   5  alonont»     Cora 

•  in   tha «ust  tisilarly  «a  radon  in  tha systoo wl-lno,  to «air, tain   la»  u 

,|—n  «nft  pOMOr   9rounft wiring. 

l>a on-ooanj aoulator of tha »raoapl < * '< or oooula » not currant Hal toft, 

"aro «ust aa "aaon ftwrina taat onft rrouöla shoot>no to avoid acoftantai »hart- 

i>Nj o    tha *cc   I• na aa  thi» •• ' i   cause oaaooa to tha  rooulator. 

na   iftont   roaiatori of  tha ooftulo sorvo to  iftontify  tha oooula ohon  toatoft 

»V  tho Lo.ia  Coooot  Suopo-t  Systoo  (LCSS)  on  into«*.:.«*  tost anft «••ntononco 

•oeiiitv.     wonnoctions   to Jl   »ins  22 onft 2- • -* -oi   'tqui 'aft  for  tystoo oporstlon. 

'onnoctians   to »ins  20 «nft  Jl   shoulft QJü, JO «BOB  to   'ho  postsopliftor. 

Tha  3Q«-rmpanftino )i<er # to  90s coos l • f «or sro conooctoft  to tho »ostaopiiflar 

l»S   iftont I ficot-vsn   rosistorg.     Ro]   23  onft   7  of   Jl   of   ;ho  proftOpllfisr  thoulft 

»a   -.»no   'or   :os?   str oanitorin« pojp—1  only. 

• 
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1. 
*J     TEST cftVlPHJin 

Th«   folio»!*«,    or   a*ui«alont      test   aquipaajnt    •*     ««CM 'ad   »o   gmrtorm 

th«   noca*»ary   3d*)rat.onal    l«mt»      «I • |f— nt»      Miultaentl   on   tha   Br««aB>l i f la'. 

«mo* i« 

IBBMMWMWI 

Tfcit  Mction gro«   Mt     n'orvtiiof on  tha  to»« and a I • jr— nt   raayiraajntt 

to bo eon«* da rod   in  tha  J»« and application of   tha • 'aoaip i i »• a r   toouia    >ri- 

»antad horotn ana   tha  to««   oowipaont   -aou> roaa#nt» and a 11 jwaant   t< 

• .1.1      STAMM*   TEST   EQJ||M«NT 

Tahlo h-\     roliow.nq.   prooajnt«  a  Mttinf •#  cojaaarcalty  aval lahla oaoip- 

«ant «Mich Haw  boon  round  to bo  odoouota   for  toatma. of   this  «oatola. 

T*K. i-\ 

STAMOMO   TEST   EOjilfMiMT 

Eouipaont *onwfoctur«r hodo 

0»O  HOOCOOO Taktronia •53 

Digital   <fTVM P Iwfco •AM 

•i Siopaon •1 
Mi M«Mlatt-*ockord JhOO« 

'o-ar  >«a»lv(2) LadMt LffAIUFN 

function  liana rat o- «•••call «10 
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•».2.1     SHCIAi   rcST  Eftlll 

T-o     torn  of   ipociol   toot   oouipoont   oro   r«oui rod!  Co occooolitn   tho 

oodul«   t•• t•   datcnbtd  i»r«m    A  »witchino ond  control   unit.   horooftor 

roforrod   to  •»   tho   toot   tot     and   *  «0   dt     «too  hand  oonliflor.   T«i»   tost 

•Ou   a-wnt   00>   to   fofencotod   lOCOlly     f'Our«  0-1   and  fed]   provido  ichowt I c 

«iogram   (no   infonaotion  on   'atnc«(   on 

Tho  tost  Mt   foci Utatos  oountino.  tho oodwlo  for  toot,   ol Iowa  MI. 

I   toloction.   and provido«   convonlont   toot   point», 

«.thowfh  <*0  *•     OMp!   fiortaro ovOi Uolo   — rclolly.   tho   foOricotod 

llfior   provido«   tho   Inhoront   la»  noito  ond «in ion I   M  hi   p.ck-«j»  oo- 

C i • I    during   *r%90*\ < * >•'    xill   «OOlurOMOnt* 

ho loociol   tool«  oro   nooui rod  to  toot  or  «lion  tho fVooopliflo 

*.) 

h>    Tf|T  j|T  of 

*   typ.col   toot   lot   up   intorconnoctlon diooro*  '•   Ihoon   in ? >owro h-J. 

In or dor   to dotonoi no  thot   tho 'roooplIf(or ooOui« «ooti   it»  ao<*orm- 

roouiroaontl      tho   followinf   toit   lotjuO*>co     I   roc« 

o.S.I     ELECTolCAt   TESTS  AMO *OJUST*NTS 

Nrforo ooch   toot   oo   »pocifiod   in   tho  following  porooToph»   in   tho or dor 

prooontod.   A«  ooch  oction     •   coaplotod.   vorify  o  propor   r—pono«  or   indico- 

tion  bofor«   procoodino  to  tho   Toot   oction. 

t.S.II     too HI 11   lUHliWinf IIIMI 

*.>.!.I.I     Conooct   tho  'roooolifior   to   tho   toil   lot   o»   Ihown   in  f i«uro  h-l. 

O.S.I.1.1     Intorconnoct   tho   Toit   lot   ond   toot   oowipoont   OS   »how*   in  Fifjyro *-). 
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Y 

o«T»vr 

• •  »»•«•»'•»••'   Hiit»lt»l 

•»«•»    #lMI    Ol** <"».»•    t«M«    '    MM 

I.      ••*•»•••<•   MM*>f*«<iM»   »rtdi   I. 
I.      ••«•»IM**«      *   *•%   •'•     I   OHM«. 
}.      CM»M» lift   • •<<••»   •'•     I   ••''«'•'•*» 
*      T*«i   »*i   It  <••<   •« MM "»•, CMVMMM» 

inpvi  «•••• 
i       '«MCIIM»«     I»JI  »'OCMMV* 

A        l*M'«   1«   IMI   »«I   ait*   -KVK    «'MM   Jl    I*   Jl   MM   I«r«   M»itC»   »I   «I 
• V»,M»t  *•'•'•  «•H««a of   -«•0    • 0*M»C   M   i] 
C       lap««  •  i N« <M  M   I« «Ml  «•«• -•*•  «i   A  »<••» • «*>•«•>  lit •' 

•«H..«I*«l 
(A*     «•(•">«        •**•«    'M*itt*r   •<.<M«r    — t—r%   .»   Jl   I IM  |l        «*> 

MM   «MCM*>Mryt 
• mtmtif    MMt#MI     •>   «4MM   MM   MM« • •    MtMM    M«M    ••   »•»    «•••MM«r 
I AtfjMMI    • ••   '•'    M«   •«    •*'!•«•   M'"   O»   ••   ••      »*•    «Ml 
' ••••»»'. I •    c»KI     <0   Hi       ,    -I       i.|   M.     «'•«     '-MM    )«»/    IM    7t   •«*. 

MMM    -J       OS   M    Mt    MO   Utf 

'lf»r«  -i     MM«  »lliMi.1   «Mj»im«r   VCMMMWI'C   04*ar*> 

IV^A. 



1. 
I. 
I. 

1. 
Sit   UN 
MA* TU 

no 

1 

(MM rot WMBU Iff 
»i»i <iWWHI 

iFltt 
T|«T  $|T 

I 

I 
I 
I 

1  

Mfwr« *-)       T„,   i,!«*     »« »l.f .»f    «•>•«    T.tt 



I» na*   ioclwo*  th» «0 o*     oooliflo«   ••   th,»   Has. 

h.S.I.I.}     V«rifv   tk«l   «M   th»  0»0»a   tMI   Ml   ia>   nU'CWMCtloW  «r«  pro- 

pOrl»   «M« 

«.S-1   Ijl    (Hinf •» ahowotor    «Murt id«  ro»i»tanco 0—•,•   toot  pomtt  I 

»**  I   on   IN*   totl   tot. 

Tho  OtMOOtO'   «MM    iMtcttt   IK  oho       SI 

«.S.I.I.S    Mtiof in» oNoti'    «aMwro tit»    t» »UM kttoM«« tost  po.m» 

2 »Mi ). 

Tho otami«'   MMll     *o>c«to o.il» ofto»   tf\. 

«.S.I.1.6    Torn »II   to»t  oau'paoKu  on «** *0)M»t  output  of »OMor  »wool«  to 

10  »OC   »OS»   O»  «OMu'OO  »t   to»t   ooint»  « »Jg $. 

«.S.I. 1.1     *»o*ur«    nout   curroot   to tho »rooaolif lor  •» aoaontOM ly  oo»r«»t 

I Of cor root «awI tor   »».ten      ** 

Th« AMO»tor  «noil   •ntficoto    OSS *ooo   «0.010 ho»« 

«.S.i.1.2    looowro th» 'oowi«too }.4 «ot  at  toot point 2.  ihHoo toot point 

S O»  frowM».   Tho  »oltootor   »n*n    iotflcoto «.4 ««X   >0.|  »oc 

«.S.I   1.1    Aoljwat   tho tiaool  oooorotor aoolitooo to pro».»» a t-volt  Or« 

looot  tlfnol   ot   »   **t   to to»t  point  ».   loovt   attooootor   riami   tn» t>on»l 

to too »rooaolifiar    »out   to i  •inimli 

hOH       m aoana   «ottooo f»tn   I»  a<*0» ty A*  - JML_    '^'«'O'« aoroniooto 
•In 

«oitoo» o»<n coo oo aotaiMoa aco'iy *y aoolyina too I a>illl«olt  tionoi 

to a of I  '«•»»« •**  '•a*'*"« !«• chonnol   output   «»'too»  (In «iili.tl»i a«  tn» 

«.S.I.I.I    tot  toat  »ot   cimam  stticr »at«* S1  to pooltlo* I,  too« 

ll   output   an  t«o WV"  Lowwoctoo  tu   toot   ooiot   7. 

Output   «oltooo  Müll   feo   70 aJH(«olt     '7 oMM«olti 

»-« 
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L 

L 
O.S.I.i.J     »OOOOt   PP'Op'Op*   O.S.I.1.1   for   OolteO  KliK«   2   tfcrOM*»   10. 

corrt>»»«im   tO  «iOpr    tl»»Wl|   2    tnrowfO   It. 

n.S  • •>>    Ootum  GNMMl  SCLCa twitch  to position  I 

O.S.I.IS     IK'MM  tioMOl   «•ncnio'  output   »'pouonc,  MM ' I   "W  inpMcptot 

• )   *•  «ro»   in  «•tit«*]  ot   (Ml   point   7.    l-Ofprpncp     0 O* Ot   1   Wtij 

tOll        Th*   liflMl   M«tr«Ur   N—1   *«•'   loOlcotlOO. 

Upwnol   OonOniOtn  »MM   to  I0S  Mt   «IS  Mil. 

%.SI   1.4    »opoot  pprpprp** n.S.IJS  »or  cfcowolt  2   thro..*» 20. 

fc.S.t.fc.1      Intprcannpct   too  00  00  onpllflpr   into  toot   Mt«  M   tnow   I« 

• .S.I .».2     Mtt»  no   inpvt   fonpl   to  top   prppapllflpr   tOOt   Mt.   «Mtun   too 

tr« Mt output   noitp  to-   ppen  o*   too 20 prooopliflor  chpwnolt    * »offId 

condition tor pecoptonco  is on output  «IM  louol of   lost  ttaon or otawol   to 

too  «oniaun  fiwOO   in   Tppip   »»-2   for   too   rpM*Ctlvo  cOonnol   PO<n M 

«lOCO. 

•OTt      40 Mt pickup mmt  0o ««niMiroO Ourinp too no» so uooswonont. 

o.S.2    laftjlfall   •jlill" 

Mo  uniout oocOonlcol     plionoont   const rpintt   pro  prpppntoO  Oy   too 

PrpOOpllflor. 

<•  S   )    omUftTWlOT   |0  TK   STSTtW 

'rppaplif «or   cfcorpctO' I %i <ci   prp  OPtproinoO  on4   flaoO  fc>   too 

sploctofl «t   Ot  r    flo OOjUStOOnt  or  plifoooot   it   »POOPS' Upon   inotpl lot Ion. 

14   sncioi, — tt*m*m" 

Too  **no«pi   '   •'   rpowlrp«   no Spociol   oo'ntononco  pttont ion  otnor   toon 

.*»   rOMtino   procoOwrpt   fplI SMS*   for   OOOprpI   plpctrpnic   OOuipOOnt.    *0   ti«0 

It  prp  contoinoO   in tOit aoOwlp 

•Ml- 



MAX • mm • a» 

v * 
*»< 4M \ 

4» M 4? M 4t M 7\ 72 7) 74 7S H 77 

4.* 

4.m 4M 4.72 4M 4.M «.41 4.47 4.S2 4.49 4.4« *.n 4.M MI 
4. 14 4.» 4.27 4 22 4.27 4.4S 4.S2 4.» 4.4S 4.73 4.77 4.42 4.90 

4M 4.34 4.21 4.27 4.42 4   SC 4.S7 4.42 4.49 4.7S 4.42 4M 4.9J 

S.02 

4.» 4M 4.42 4.M 4.M 4.41 ..- 4.7S 4.42 «49 

4.92 

4.9S 

S.49 

S.42 

S.07 

S.0) 

SO 

S 12 S.ll 

4.42 4M 4.Si 4 U 4.49 4.M 4.42 4.49 4.94 S.4) S.M S H in 

4.47 4.» 4.4« 4.47 4.74 4.41 4.41 4.9S S.9I S.M SIS S.22 S.M 

4. SI 4M 4.4S 4.77 4.M 4.M 4.9) S.M S.47 S.I) S.M S.27 S.24 

4.M 4.41 4.M 4.77 4.44 4.91 4.94 S.4» S.I2 S.!9 S.M S.24 S.4I 

Ml 4.M 4.7S 4.«2 4.9 4.M Ml S.M S.I7 S.24 S.2I s.m S.M 

m 4.4» 4.7) 4.M) 4.47 4.44 J 03 Mi S.M S.22 S.M S.27 S.4S S.S2 

m 4.M 4M 4.44 Mi 4.49 S.M SIS S.2I S.M S.2S S.42 S.SO S.S7 

IM 4.74 4.« 4.M 4M S 02 S.M S.I7 S.I! S.22 S.M S.M MI S.42 

in 4.M 4M 4.f2 S.M S.47 S.M S.2I S 29 S.27 V44 S.SI S.M MI 
IM 4.« 4M Mi 5 04 S.I2 S.I9 S.M S.24 S.4I S.M S.M 5 44 S.7I 

IM 4.M 4 92 S.4I sot S.M S.74 S.2I S.M S.M S.S4 S.4I S.49 S.M 

IM 4.tl 4M Mi 3 14 S 21 S.M S.M S.M S.SI S.M S.M S.74 s.ai 

4.9S ».« S.I« „. S.M S 22 5 41 S.M S.M S.4S Ml S.M S.4» 

T«4I«  •»-! 
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SfCTIM I 

ftfMCOAt   OtSUIfTIO* 

TIM   Infrarod   tf i doc   ^MtM I 11 i«r/Co*»t -ol   Or I »or  aadfelo,   Horoinaftar   cola» 

t*»   »Mt«a»im«r,   prov.dd*   tfcd   OOplifiCdtiOn   «|tf  |l|Ml   CONitUXKltf   f«RCfioa 

roavirod of  a  Caw«  *odwla   tnfrarad  laaflno,  »y»to»       In «  »tondortf   cawr 

«otuli   »yatd»  tho   * larval»   frosi   tho   datocto'   oro  procoaaod   throMfh  a  «too*  of 

proaa»! • f*cot ion and  thor   foo  to  tho «*oatao*l f f iar  aatult       toe*  aoatOJaali- 

fior oadwla  procaaaaa  10  cHowill of   information      tact»  cHowopI   cowUti of 

tMo  oapHf ior/control   »tooa«  and  a   I > o*t   osittiof dtoda   (LiO)   driver   »too* 

Tho   iaploaajntat ion  uooa   12  owol-in>ll«o   IC  pocaaoa» o* tn  tnraa  Mckaati   »on at 

connoctod  and   -   pacbaaai   in  para I la I   «»th  *   dajRMol«   In ooc*   IC  pocaaf. 

M   Ml tfH g ITtr 
Tha aootOMOliflor «odul« Mas aaan Ooaianod to ao Intorfocad »I th athar 

•jojor coaaaon and »pooa* «oduloa to fooa on intoarotod Forward laafclno, Infro- 

rod (ft I«) or Thonaol I«a*in« W»to» Tho function 0f tHa poataaplif i(. It 

to provido odditiMol ooplificotion and procaaaln« of tifnolt racaivad fraoi 

prodHf>lifior LI—m «OdulO« Aftor ao» Hfl cot ion ond Othor prtcost.rtq tHa 

pntajaaltflor final »too* providaa tho drlwo «oitaooa roaoirad ay tho IfO 

array. 

..) TMaiidi Trtiiri.n'iffli 
Tha  locHn.col   apaci f i cot io*a  of  tho poatoBB>I mar  oadwla oro a»  follaaa. 

»Haas  «Oln F*roora»a»>la  fro.  10.000   to  li.000  */% 
os folia*»: 
»1-12   tain   •—   I   I   control«   Al -AAA*1 
•1-29 ftoln   f|    ||    I  2   control»   Al 

-I I A- 



i. 

ft*in  Control 

irftn 
Uaoar   Mt   Fraquanc> 
LflMr   Ml  Frafwancy 
flat   (i O.S •* to ••( 
fain)   (Mlaaand a*in rmtmroncm 
Mt «t   I   laNa) 

input 

Output   U*aaanca 
Output   Currant 

Polarity   Control 

flacowary   '-a»   (Fro*   I   « 
SO aaa-.  »tat   input) 

AC  fiai- tal 

It 

0   to   JC  OS 

1IC   >   M  fcHi 
it  2  % 

10  H»   to   JO   M* 

7M0  to  12.MO oftaa   (10. 
aaainai) 
1%  to 21S otM»   UOS       n 
10 I   MA   aoah   Inta 1» 
with   IID 
Output   in 
«It*   I 

ainal) 
In aarii 

or   It0*  out  o* 

0.2 

IS linii 

••••»• 
foMor  Aoawiroaant« Law hwr Nifh *aaar 
»1« Ft-».   17. 2.  23 •%.!• IMA »10* JMA It 

Fl-10 •+.6* Ma* -4.  -7.S • JMA »II -1 
n-jo •7 • 30a* 
•1-27 -l.S • J5-A -»..25 • <»MA t 
FI-M •}.$• IMA •V25 » %MA 0 

ij 

0.2 

For apcnanical  tpac I f I cat I ona   i 
•ntorfaca   raoulraaantt   tuen  O» 
confiaurot•on,   i ntirconnacti on. 
<nq   information,   rmfot   to «action   III 
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SICTIO*   II 

FUMCTZOMAl   KSCAIrTIOh 

2 .1     6f MCRAL 

The   »OStenpl i f i«r   «Mult    it    Comprised   Of    twelve      nlegretOd   Circuit»    (IC'S) 

on  e  printed  wiring  feoerd        £ecn   »jetamp I i * i er   nodul«   processes   20   channel» 

of   i nformti   on       Each  channel   consists  of   two amp I i • >•<•/ cont r0\   »to«««  and  • 

light emitting diode   (LUI  driver  stege      The   implementet • or uses   12  duel-'n- 

1 > n»   IC  packages with  thro« packages  series  connected and - packages   la  pore I lei 

with S  chennels   Ifl each  IC  peckege      Tn« errengoment   car he  soon  hi  the sche- 

«iiic  of  figure 2-1 . 

The first  and second  stege provide«  an electronically  control lad gain 

«er«et ion uf   )0dfe      teen of   the  two stage«   it   capaale of providing e polarity 

pnese    reversed  function  to provide a whl te/fcot -whi te  cold  mege out   the 

nodule wiring  I» such  that  only  the «econd  fege   '»  usad  for  polenty   reversal 

h>  can he seen on  the schemet. c .   potent i one t er»  between  the first   two «tag»« 

ere pro«load  to adjust   channal   gain to  conpeneet«  for  variations   in detector 

reeponsivity.     The fine)   It© driver  stage provide«  the current  drive  to  the 

LIO nodule  to  give a   light   mtens   ty  output   proportional   to signet    level 

2.2     —   j   — 

f-a n  gain/polarity  control   IC stage  shown   IM  the schematic  of  figure 2-2 

consists  of  throe differential  amplifiers.     6ein  control   is  accomplished py 

controlling   the   current   source  to   the   ' «put   differentiel.     The  other   two  d   •- 

ferentiel  aaplifiars  e»e connected   m parallel       folerity   reverse)   >s  ocr.en 

pi•she'   hy   turning one  o     the other   transistor  pe<I   or end off       * tero 

(ground)    input   to   the   polpntv   control   point   provide«   inverting  gain wr.i le 

•lie- 
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• n»ooti*o voltooa  lo th» oelanty   control   point  provioo»  naninvortino, 

•»in. 

&*<n  control   ca—iip»   t   on« 2  control   th»  «pin»  of   th»  f»r»t  «n* 

»too»  '"•••octi voly       In  eoooinotlon «fain  control   ro»f» of   10  Jt    »   »C*H 

r»wj polarity   caonpno  «olt»o» onO  tno    "»tr»« poloHty  caoni il   #»lt»f» 

con bo  too  to  t-o tooorot«   inpwt  »in«  on tno oooul«       Tu«»   it     •  p»»»lhl»  for 

10 oopHflar* an tno «pool» to b» aporoto«  invortlno. «n* tno othor 10 •» 

aoor«to4 noninvortlnf.     This   conwoction  con o»  jf4 «har  • «M»I   »>os   rofulotor 

•»  uootf to bio» holt  tno ootoctor »looontt olth » pool tl wo •<•• ono tno othor 

holf -Ith » nofoti»» »los.     Thl» »rrpnoooont  ho»   tno otfvontoo» of  «ojuol   looo- 

«**on • »inal» »lo»   'ooulator   it   J»»4  • »inol» pol»rlty  control   tlno  Ifl 

•n*  tho   input   connoctor pin»  »r»  jiflbpoo  to supply   th» «ooo polority 

to »II   oopliflort. 

rh» final  LEO «ri«or »too» »how*  in tno »cnoootic of Floor» 2-}  con»i»t» 

Of   •   tfifforonti»!   OOpllfl»r   OOO*   •   t*JO   tromittor   follOHOr   »tOf».      *OOPt I *» 

fliftlrt   M  tuoplioi  froo •  roplttl-» «iyloor   in  tha  folloMPr  (too»  to tno 

•nvortln«   input   of   tho »Ifforonti»!   OOplifl»r.     Tho  viOOO  o»t»  «n»  »rlohtno»» 

lovol   «Ifnoi«  »ro »l»o »««no»   into  tho  non-i nwort i no.    nput       "oltoo» fpln  I» 

Mt   by   tho  rotlo of   th»  fooooock   ro»i»tor  on»   thp   ro«i»tonco of   th»   input 

»uooirwj   -tvtMorh   on»   it   Opp ro» i not« I y   ».      Tho     nput   »l»0  hfl»   •   t rpn» I »tor 

.loop  for  K   rpotorocion. 

-II 

1 



I. sccTioa MI 

INTEMACf 

j.i   cawruuMTioM 

Flfpro  J-l   »how»   tha parti nant  autMna  ««1 aountina, «at«  »or 

tfOa  of   tha   Paaifnar   in   • ncoraorat "*«   tha  ^MIiMphfitr   aoPula   in  •  »»»to» 

layout.    Mot«    thai  tha 4l«mioMM tol«r«ncti  rofloct  tha actual  *ra*< *uj 

«ata «hie*  in soaa  caaaa  rflffar  fraa or  tttpplauam'   tha  Pat a  in  tha  12  »pac- 

ification,      f I aura 3-1   i*  a phatoarap* of  tha «oPula «na Fifura 5-3   it • 

»art«   location «rawina,. 

I 
I 
I 
I 

3.2    IMTflffssssin"*- iwfOfPuUiOP 

Tha  input  sianalt ara  rocmi<f4 throuah J'   fraa a caala which interconnects 

•Ith tha output of  tha 'raaapli f lar «oauta      Output  si anal«,   input pauar aop 

Input   loananpi  pats   throwph *1   ta a  connactar on • aathar Poarp or »Irina, 

*»rrm»».     Uch anP of tha ooPula auat Pa »upaortaP Py a »uitaPla nauntine «Hap. 

for applications   Inualvina *m*mrm »hoch or »iPration, paaitlwa aaana 

•hauIa ha provlaaä ta ratain ?.ha aaafcla in tha fully anappaa position ana 

also ta ratain tha caPla connoctor ahlch anpaaat with J1 .    nccaas auat Pa 

provfPPP for tha taat  points mn4 for »Pjwatoant of  tha trio patantioaatar« 

at  tha tap of  tha «oaula. 

3.*     THCPHAI   0£> | few  COPS)0CMTlQW> 

• IthaaajP tha  inplvlaual  »ostan*  i I<mr *aauia power dissipation  it only 

1.(7 watts per eoaule.   *er» anal I   in an overs I •   »/*te».   It uust  Pa  taken  inta 

at.oant  Purina «ysten aaaipn.     «afar   to Saction  MI   of Chaptar   I,   for a Pate*lap 

aisrussion of  tha tystaa  thamai   aesien cane I Porst ions. 

.Ill 
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lilt* ss=3«S=34liyfc 
jV^r     il^r^; ft in ft M (.?«.'"''tj^w     'd s 

»»I 

HOTf        Ao'«'*m«   JMlfMtlan«   for 
«to*»   •'-   «««•«MO*  toy   »roflalfto. «ltd Al 

»I«       Cl   It  «S4AIC1   «M St««» Al 
Cl   if  A54A2CI   or   St«««  At 
Cl   It AS4A)C1   on St«*t A} 
Cl   It AMAfcCI   on ItM» A4 

mnrmm »olo    optical 

'lowro)*)        »o«t«*»l<'f«r   Aooul«  *«rtt  CocOt l o*  •>«»»* «« 
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34    UiCTOlC*.   i «TW*! MTA 

)>   l      IMPVT   CNaJUCTUISTICS 

(•)      t^aa—       7500  to 12.500 

(»)     «olt«fa/Curr«nt/llp»U 

»1 »ia üa> 

I? 
t 

'Vdc 

«4.1 
•- - 
«4.1 

•70 
-)5 
•).5 

He        | 
Cur flit   nMi flj|. 

o.ots 
0 Oil 

015 
015 

010 
01$ 
015 

'l«c 

-iL-aU- 

100 
100 
100 
too 
ICO 
100 
0 2 
0.2 

*0-   «ur»   «.»pi« 

10 
10 
17 
1» 

fi ri* 
12 
'7 

2 
21 
10 

I 
1.4.2     0VTPVT   ClMMCTCilSTICS 

• •     laaiiaiica      195  to 215 a*aa 

b       «attaa»  fBlM     'rofriMtl.   fr«B  10,0M  to  >f,090  «Mi  par   ««It 

(c)     Cain control       r*no» 0  to  10 40 alniava 

10 ) m.w.mmmr— »—* into 
too« com I • i < «<j of g HO aaa 
roclttor   in   fr<m%   mtth  «r 

•»0.0 0.015 ««orooo 100 
•10.0 0.0)5 ««orooo 100 
•10.0 0 0)5 oworofo 100 
•10.0 0 015  oworoo« 100 
-a.   -7.5 0.0)5 sc 
aitc — — 
-*.!$ 0.0M 0.2 
•4.2$ 0.0M o.t 

(0)     Currant   (»Iffi-aaaar   oo» I. cat-on) 

U 

I 

I 
I 

(a)    Clarity      polarity  function »rovtootf all«« avtaat  ta aa la 
•r »to* owi of altaaa »It* inavt »la*«! 

1>.)     MaKCSSIK  CNMACTCOIST lO 

U)    tlfaal »*tn     »It* •  load caaiitiftf of • 190 afta raaittor 
in tarlaa «It* •  Iltat-aalttIn« tfiaaa,  uaa*' 



••" 

Mt l rmmnty no *%o wi«. iMr MI fnmmtm * *i *» 
••in-Met   (tO.Ml of «iOtoftO t»in)   fro» • Mi  to  0 «Mi 
'•'*•'«  Ml«   r«f«r«mco     Ml   at   1   Ml«) 

(hi     Mcovor,   tlo»:   .£0.2   MC»**   Irm 0  I   «»It.   SO  llllllnwt   tvo»   in- 
»lit MpMMMI I «i • olMt to tfitplty • projOCtHo 
tifnol at tho potto**>l - »lor output vltfc on -»u< 
Mplltul*   -f   SO  •IllivOttt 

•UL 
K»   im     •  «Mur*  fro»  tr(ili«tf 

of   ttop     «put 

(c)     AC  Mln  kiltna       v«rl«*l«   rMittor   proviOM   in  ooett  PMtaopI I flor 
il Mdieh «MOM  IS «Jl •im«* oc  o« •   Ml- 
'prvjo   to  MIOMCO   variation«   in   OplOCtO' 

>'*tty    to   W»l<fi«r    «P   '     .•'    «t    I 

(<j)     Ctwjnml-to-chorwiol   t roc*. I no       «Miau*  variation   in   «oltoox   f*<n  of 
oocn   chonnpl    it   *JX  Of   ovaropt   Min  on 
20  >JM—i 1   potto*» I I f »or  o»«'   tooM'Oturp 
ronjfO   Of   0'   tO   •SS'C.   prov<M»   »MC - 
florf   t rocking  without    <-oM j uOIMnt   of 
CftOwiol    Mln   control»   OVOr   tpPCifiM 
taoporptur«   rpnfp.   trpcfclno, orror   If 
£  *1tJL ovt'   ta»p»rotwro   '«nftt  of 

•71*  t.^S5*C M-J 0* to -5*>*C 

U)       'OltOOP   fO|n   iHflJ      MJi.««M*   MfiotlOA   in  OMrofO   »OItOOP   M< "   Of 
20 cQjQfiwoit M ooc* pootoM''»'or   It  no« of 
OvaroM  Mif>  • «   oMiont .   Ovor   ooorotinf   taap- 
• rttuM   'onp* of  0*  to *71 *C  «MJ  *1«A of  •»•'• 
OOP   OP'r   •*   OOOiont,   ovor   MOrOtiOf   taaporpturp 
rtPM  of   -5**   to  O'C 

(f)     Mln  troefcino. Orror       Ch«nnol-to-chonnol   M,n   trocfcin« orror   It  »It*»- 
In   »   Si ovor   M,n control   ronoo   ()MI slnioMo) 
Ot   ao»iont   toMtrotwro.   M,n   trockiof  orror   It 
fk»5*  OVOr   towporotur«   ran«*   of   «55*   to   0*C 
pnd     »    i   *   101  ovor   toMporotwro   roAfM   of 
•55 to 71*C pno 0*  to -5**C 

)>>    MClLUUtv   CUailCAi   MSI»«  COttlMMTIOM 

(I)   Slnco  no «Mi«***   inowt   tifnol   oaolitwOo nor  parcant   output   Oittortion 

for  «-ifforont   in*ut   »iprwjl   o»p"ta»ot  ant   »po<lfloo\   tho «MIPMH  la- 

pvt   tionol   «oolituOo   for  on «lloJCtl«  Mrcont   output   «Jittortion 

ilO  M  MtonplnoO  prior   to   I tt   tyltan 

-IM- 
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I 

I 

I 
1 

)PP   fr^wMCy    110   *kO   hNf.    IOM*r    )PP    ''««UV<C«   i    !]   Hi 
•pin-flpt      *0  Sa*  of  «iooona)   fP<n)   fro»  10  Hi   to   »0   k*t> 
Ut<tiw<   »»In   r«foronco     0*0   at   I   k*») 

(•)     ftocovory   tloo    d^O.2   »peon«  fro* «  1   volt.   SO »> M i tocon*  «top   m- 
pjt rpprooont i no, p blMi to display a project i I« 
t'fnpl at tho pO*t«api<fl«r output with an >nput 
WlXu*   Of   SO   •• MiyOlt» 

*oco»ar,   tto»   it  «MurM  fror   trpllinf 
of   »top   input 

(c)     AC  «pin  fcplpnco       vPripota   rtiniof   provipod)   in  ooch  pottoapl I f (or 
c*fwwpl   whicn  plloHP   IS  40  «iniau»  «c   pain   »• 
POOP   rpwfp   to  aolpnca  «prtptiona   in  Potoctor 

livlty   to  paplifipr   fpin   »«nation« 

(4)     Chpnnpl-to-chonnol   track'*«       mmtmm  variation   in  »oltooo  fpin  of 
oocf»  channel   it   '5k of   evarppe)  apir  on 
20   chpnnol   pottpa»IIfipr  ovor   tenperature 
rpooo of  0*   to  «55*C,   provioot   »poci- 
flod)  tracking without   raodiuatapnt   of 
channel   gpln   control«   over   tpocifipji 
tOJPporpture   renge,   tracking prror   it 

4   -IOi  ovpr   tpptsjprptwro   rpptgoe   of 
•fT   to*SS*C  pnP 0*   to  -S**C 

(«)      Voltege   opt"   drift       •pal«««  »priptlon   in  average   »oltpep   fpin  of 
20   chpnnol»   m   «PC*«   pOPtPPiplifior    it   MO»  of 
• *•<•••»   gain pt   eaoient.   ovor  operating   to«p- 
pratwrp   rpfwjp  of   0*   to   •?'*C   and   MSX of   evor- 
Pfp  fP'n  pt   patient,   over   operating  teataeretwre 
rang*  of   -V»'   to  0*C 

(f)     6pin  tracking error       Channel -to-ehenn»l   ppin   t rock i no orror   it  «it*» 
In   t   51   ovor   fpin   control    r«npi   (JOdJO  «I nieppp) 
pt   PPJplont   tPPtporptwro.   fpin   tracking  prror   it 
m *S* ova«   toaporptwr«   renge  of   *5S*  to 0*C 
»nd   •»   »   *  l OX ova-   tawporatura  ran pot of 
•$     to  71*C  pnrf 0*   to   -S**C 

..     tax     .A«>   fUCT«ICAi  MSItft COKIOfMTIOm 

(I)   XfMSP  no ippjiiaapB   input   »ignpl   eapl<twdJa  nor   pprcont   output   piatortion 

for  a  ffaronr   I nput  tlfftpl  patplltwajo«  an»   »poo fled,   the ee*i«M»  lo- 

! 
put  tifnpl  ppol'tvtfa  'or  a^  a!)r**oPla pe»com   output  di»tort ion 

thould   DO  deter«, nod  prior   to   Itt   tytto»  uPO. 

•127 



(1)    Tna mmM.mjm kr>|DtNMi   MflUt aaltt'nf • *•*•   (Lit)  «iaplay «Ml  aa 

aatatna* «alna, "hip* »mar irtt«V' supply «altafaa.  I.«., aaalapl 

«oitn»»of «4.25. *«0.Q,  -4.15 ana -7.5 «alt« ac    tapaala of t«p- 

plylna, a total of 2.05 «atti.    If power  <• a tip» "»cam deal an 

eaaatralnt.  the "law paver «rates" supply »eltapes should he mm*. 

I .a., nealeal «1.5.  •4.0.  «7.0,  -35 ana -a.t alti at capatle a« 

snpplyina • «•>«•'  of 0  77 «att   .    Tt«j «ee of  "la» pa-er eyetaar" 

supply wolteeae. however, «ill   raault In a  last hrlefct display. 

Tna detailed  input power  raaul renames ere eeacrlnee In 3.4.1. 

(3)    To avoid croa»  talk,   input  chann«i  si oneI   lead»  »hoctrj not  aa 

bundled  tooath« In addition,   to avoid ontrenaaus  pick up.   the 

Inawt  channel  tianal   leeee should M uapt a«ay  fran other hip* 

enpl   tude ana or hi eh freauancy tlenel  tow r can. 

(a)    Tna specified  input   Injiimn of 10.000 anna nominal, ana tan 

specified output   impedance of  205 onna  naminal  am only wall* 

at  l   kilohartj      At  otnar  fraaaanclaa,  tna  impedance values 

alll   Chan op  accordingly 

(5)     The "Polarity".  "Video Off  Um",  Video 0M Tie»     "10 fiata ana  -•*« 

fa—re    ana) "Sain Command'   ope ret ion«,  functlana af tfce Peat - 

amplifier/Control  Ori war,   can aa proaremeed ay naana  af output« 

provided ay enoth»    fpnmuii Module,  such at  tna Auxiliary Control, 

Vlaao   (toa CKaptar a). 

L 
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SfCTIOa rv 

Tnis  «action prgvidti   Information on  tfta  tost and allaaaant   fojM»ro— nt» 

t«.  aw cons i da rad  in  the  UM and application of   too  Postaop•'fi• r/ControI 

O-iwor  Noaul«.     »rosantad *jr«.r  «r«   the   tost  aajM>aoont   raau- ruaant*.   to»t 

\«t-up.   •diuttaont and allaaaant  tacanlauas. 

»».2     TUT MMIPMWT 

TII«  fol lo»ina,,or ouulualant  tost aawipaant   i»   raqu'rod  to porfor»  tha 

nacassary operation«I   Basis, allaaaant».  ad j «staunt» on tnl» aoaulo. 

a 2.1     STANOAAO  TIST  EQVlf*S*T 

Taalo a-l,  folla»in«,  peasants •   Mstlaf of caaaarciaMy aajaj labi« 

liar     -  **lcn »ws aaan  found  to ho adaajuata  for  to«tin« of  tue Postaaplfflar. 

TaaU 4-i 

STAMM«) TtST  UUimim 

t^l*M«T WAIHFACTMilK HOfifc 

SI ana *   banara tor «««(t> 110 

VOM Siapoon 2*0 

Osc   ilotcost Taktronics *SJ 

VTVH Mu»l«tt-»ac*ard 

»ouar   supply   (5  •»• la »all L»t>  %12»a 
awl rad 

A.2.2     SPCCtAl   TIST CQUfPNfuT 

In ord»'   to prov>a a  cow wan i ant aaan* of   intorconnact I no  tns «*r I aas 

aouipaant  usad  in  tastin« tfca Postaapi•Iior. • control  unit or  tast  sat   Is 

roaulrad.    luc* •  HH «ot aay s»  fabricated frea tha  information  in ripure a-1 
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MD spaoai   tool»  »rm   raojui r»a  to  tast   tha  »MtM»l<fifr. 

-  -     TEST   jgl  H* 

Fiaur»   t»-2    it   a   typical     nt«rconiact w   d<aqra». 

>Ll»»TiOh   »»£»PJ»\TI0»   fQ>  JSI 

In  or dar   to  datarain»   that   tha   hosta«B>l i f iar    «itl»  «MM 

omrformmncm   'tqt   '•arm     tha   'oilani^  tast   «aowanca     *   ra 

«•.S.I     EUCTH1CAL   TfSn  AMD AOJUSTMHTTS 

Parfor» aacn  tast  as  ipacfiad   in  tna   rollowir»« paraqr 

prasantad.     As  aach act!or   It  caaplatad  aarlf>   a  proa»-   'a*por>»a  or     nd 

baforc   procaadino   to  tha  naxt   act>on. 

«.$.1.1.1     Connact   tna    Bosraapi i • ••' «aaula   to   tna  tast   sat   as   snaw 

P  ajajaj  M . 

*>.S. 1.1.2     Intarcowwact   tna   tast  sat  and   tast  aouaaant  as   snow 

Initial   co«nactior of   tha VTVM shall   a*  to TP 4». 

h.S.11.3    VaHfv   that  all   tha  aaowa  connact   am  mrm  proaarly *aa» 

*».S.I   '.*»    Vain« an ohaasatar,  aaasura   tha   ras   ttanca  batwaan  tast   po<nts 

Tha  olaaaatar     ndcat.or   shall   sx.-   «   ft  oh»  I   .02  »   oh» 

h.S.I.1.5    Maasura   for   n»s>stanca  ban ajar   tast   points  2  mm*  J. 

Tha   rasttanca  shall   ha  b.<9 *   oh»  *   0   12  ft  oh». 

b.S.l.l.a     Turn  on all   tast  aqupaant   and  adiust   poaar   svaply   ex. tout %  01 

la  tha  or^mr 

cat   cr 

foil 

-  J.S 
•  3S 

I   0.1« 
I o.iv 

-  h.S  «DC   :   O.IV 
* *».• «DC   I   O.IV 
• 7.0 VDC  *   O.IV 

»»».1.1     Inaxt   Pa»»•   haasuraaant 

h.S.I.2.<     Maasura   tha  currant  ba • nq drawn  fro» aacr  of   tha  suajplias 

paMpjpllftajf 

.1J1- 
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. Tno  currant  4nM »Hall  to --tM«  tna  foil awl aa.   Halts 

fo'taa» Currant »oltapp Currant 

• J.5 V M« t  i0« - S.aV I« as i   10 a» 
»Ml Maü   lOaj •   •   * HO a» t a« m 

•  7.0» JO a» t   10 a» 

k.S.l.l    »Ott—  Sain Tast 

s.S.I.J.I    Aajust   tt» &* t« a»l>aCf  potant loaatar.   riaura  a-).   Mly clocaaisa 

as*laaa a»ln)  on «ach of  tna  20 cnanaal». 

S.S.I.J.I    Sajust  sain   lav«I  on  tast   «at  fully clocaalsa. 

S.S.1.1.1    «sjutt  th»  *>«nal   sanarator  output   to pro» I a» an   input  »laaa I 

of   JO «ill,volt»  at   I   hMt   to  tast   point *   (Flaura a-l). 

s.S. 1.1.«    Sat  tha  tast  sat  CMtMKl KUCT «aitc* to position   I.     ftaaa 

output  on  tna  »"HT       cowaactaa  to tast  point  S.   J«. 

Cnanaal  output «altaaa ssall  ka »m lass  than  17t allIIsalt». 

1 

An output   *©•taa»  naaainf 
of *20 a« mm   i» aauivalant 
to •  voltaaa f»ln of   It.000 
volt»  par   volt.      Taa aanlaaa 
voltaaa a*ln of aacn cnannai 
Is  sivan  by 

sv - ^aai i m «   Ml 
•in 

Tna tast  sat   inaut  raslstar 
alvitlon ratio I« Wf to  I 
and   tna   output   ra»l»tor 
alvlvlon  ratio  I«   l.af  to  I. 

I 
I 
I 
I 

s.S.i.J.S    «aaaat  paraaraa* a.a.l.J.a far cnanaal» 2  throafh 20. 

%.$. 1.1.0    Saturn CftsNnfl SCLCCT sal taa to pasitiaa  •. 

s.S.i.S   ftaln Caatrol  *m«m 

fn oraar  to astarwlna  tna  inalviaasl aain raaaa of 

as   rolls** 

-»11- 



•O «• 

•Q »• 

»ij u 
W M 

-CJ 
t| 

•CJ M 

*<] 
»• 

If) M 

«fj 
1« 

2^ i« 

! 

! 

! 

i 

? 

! 

I-J r 

i 

J 

J 
i 
l 

j 

I 
J 

i 

.•I«»- 



I 

i 

I 

% S.I.»I. I     Wit*«  two CNAMCl  ULICT «wire*   in  w   t. or   I     **   tno   »ostpwpi Iflot 

Chomvjt   I   flAIN OAlAbtf  «oiwtloHttn   Ml» closbwloo.   -*ot«   too  output   MKHI 

r-oOlftf. on  too VTVN coonoctoo1  to T» J.     AoJwOt   th«  «AIM Lf¥ti   potont Iwtti 

•LM,   count« r -c i act»» • *•    Ä 

Tbo   output   welt««*   ••*•! I   *KrMM  by   M>  Ob  •!»<•». 

b.J.l.b.l     Aopoot   aoroorop* b.b.I.b.l   tor   chonnols   2   throwo*  20. 

••SI    S      C»WHl    lM»i# 

CiM—Ct   •   OC   Volcootcr   j—   J   10 anO  arow*«1.     Ao"jw»t   too   tO»t   Ml 

wtfN  LCVfL control   'or 0.0 ¥ Ot. 

b.J.I.J.2     Choc*  •IfNol   oonorator   output  «t   to«t   point  *».     AoowJMOt   to  )0 

•llllvolt«   if fiMMMry. 

b.J. I.5.J    Sot  tno  tost  tot  en» »on  SfLfCT awl ten to position   I.     Incrwooo 

tho  tlonol   oonorotor output   rroowoncy  ootll   tho VTypt «t   toot  point   S   I no* 100 too 

on output    a»too» Oocroooo of  )  «b ?«7 of  th»   lowol ot   I  Mil). 

Tito choonol   bo«w»l«th  »hpM   few   MO khtt   l   w0 Mft. 

oijtit M    NMI  •oroorot* b.b.I.J.b for cHooool» 2  throw«* 20. 

«».J.I.*    rolorlt» Toot 

b.J.I.*, I      iM   tOOt   OOCIMOOCOOO   ChBMOl   A    I«   ——1   «O   Tf>   b,   OkOONOl   •   tO 

'"  S.      rh»  ofecllloocOBO   I»   to bo ootornollv  synchron»*»* with  too  »ostonpl If lor 

»put  «ifool. 

b.J.I.*.2    So*  too  toot tot Ch»Mb*i SfLfCT  «.itch  to position  l.    Sot  toot «ot 

•OLAAf-V  «wltcn   to  OOSfTrVf   position.     Oboorwo  o»cHlo»OOow  «Isplot  of   *OSt- 

> ollflo     inpot   .IfOl,   T» b,  ono- output  tlonol   TO J. 

T*0     "Put   SlfSSOl   OfMt  output   «l«POl   sboll   bo  out  of   pbooo.      Vor If« 

»loo, of  cboonoi«  2  twrwwfb 20. 

-HJ. 
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H.J.l.7    ^t«i  *- 

o.S.1.7.1     M)o»t  «II  Lf¥fL  on  tto  toot   Ml   folly (toc»iM 

«».S. 1.7.1    tot  M«t ft **A*iry Mltcn to «OOtTm. 

o.S.I.7.)    toonwo all   —Ml—  trnm  t«»t   Mt   Inpwt. 

o.s.».7.o   wit* tto VT«n —Ml TO Mot «»iitt S. —1 «• 

ootowt   >'  ctowli   I   t»r«wfn 10 

Tto avtont «IN Mltooo ttNi *«wi   to or   loo«   tfcon  1(0 o4lli»*tf«. 

lof.ll    Toot »pint Coot I milt, 

o.S.l.i. I     Connect   «Ifnol  fonorctor   to toot  Mt   Inpnt •«• otfjuat  fjoirtter oocowt 

to orowito oo  looot tlonol  of  10 •llllwolt« it   I  Mk it  toot oolot o. 

o.S.l.t.2    Mr IS  continuity  of  toot  oolnt  roolttor  «no  eon One tor oy omoorvino, 

too awtoot «oMfomo an too oocMlMcooB.   oolno, • ooopo »rofco VOMI'I« itutloi 

M oocfc or   to» 10 »nntn- wlrlno nor« Mot point«,     (too flforo   •-! 

o.J.I    OXCNMICAL »UMWW 

WOllo  no ooctonlcol  ollfonont    '•   <-oo«#"M  for  too toot«*»!"lor. 

i»»«n>  )*yOMtt OM oolno eonoltoroO. orl«o*«tlon of tto oaoolo «towlO »How 

Kuu  to  tho  Monty   (M)  OKI« OALnOCI   m>to*t   MUM 

o.S.l   «ojofTMiffT to n« snTfji 

tfton    Mii>i(<)   In « t,it«>    tto QM« OALnOCC  oooontloooMr«  of  too to»t- 

ooollfinr «m Mtwttoo  to oolonco Mrlotlon«   in  MM«tor «loaont  Mooomlvlty  to 

onsllflor efomnol Mln Mrlotlon».    A  tvo'co1  OTOOOOOM MMIO to •«  fellow» 

o.S.l.I     Wit*  too »Mtooiollflor     «otfolo   'MMlloO   In  •  ov«tow. 

on*  tto «voton   IM  »oorotinf,  oOjMt oil Onf« OAlAOXf   MtontloMtort   to too 

conMr of  ttolr   ojjoj.     DI«o*lo on*  loon  tto ilOMr   In •  flnoO OMUIM. 

».S.J.I    »MMM on  infranto to root  of iwff'dont  tlM on*  t «MO rat MM IM ••  to 

J 



^»- 

1 

1_ 

coifto  to»  r»4\»f4 onoroy   to  loo I no» «ooo tK» o>toe tor  «loaoot  cM»l«ulf 

on*  *l'or^llT.      »row«*   •     chow«r  **M>"   to <0*iUl«   to»   ttfj»l. 

•».S.I.I     fnorfix«   to»   «yttoo.     Ut' *» m» otdllowo«  •**   prat»,   afroorwo   to» 

o»to»t  • » ooc* of  too  to»t  oo<»t«  an  too »o»tn^i»u-      A* «ft  altorooM  «atho» 

• :•»«   Mt aoy  *•   '«kfiuttt  to ill«  • *—M—i   viowlot of   to»  ootowt« fey 

eonnoctio«   to»  aotoot«   to «witIploaioa.  circuitry   UKchro»  i*<  to  »»»to* clock 

-i nmniL 

%.S.)> tooon*!««] on th» »ortiCwl»r »y*to» r»o»l rMWti . •*, u« t MC* of t*» 

>f* o»i>oCf potont»aootort to «ou*! /• tu» OMtoott, o.f. . «»t*oM> • II« 

o»   Mlooco     oOOrOBioatoly   I *  »IHI>   to»  »IfJoytt   on*   lOHMt   CO» MM» I       MJMOt 

• II   output«   to  tol«   Mo».     Hilt «ill   pilau   for  •oo>tonol   'utuft   trio ooj«r»tJOJ*tt«, 

T»»   *o«taa»t r# lor     «ooulo   '«»wirtt  o» poocipl   aolwtonooco    attention 

otoor  toon  to»  rout In» procoowr»»   fol IOMOO*  'or  aonor»!  ploctconic oojolpaeat.     «o 

-1J7- 
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1.1 lWTfaliUCTIO» 

THo   MM   "'•»©  AooMiary   Control   wtfuli     H*r«iq*ftar   call»*   tha 

a*M< Mary   control. pro«'**«   *i **o  r»n*l   control   function*   for   •  coaaaon ooO- 

ul*   infroroO  «y«t*n     TNot«   control   function*   <-a«julata   "if rar**  tifnol   0*1". 

«•Olito«*  *n0  polarity.   The  «oowla  alto  provt**«   PO*iti »•  *n*   no**t•«• 

vOMOfO rofMlOtort .    «C*n   f*i luro   protaction  onO   polarity   trpnaiant   «MO* 

pra*«<*n. 

1.2 ITU»** 1 1  nm 

11«*  Oaa'llary   control   aoOwl* »»#•   too"   **• i «no*   to   irttarfaco* nitf» 

otha-  «ojor   cony   on*  «pooal   OoOwl**   to   f*rn> on   i ntOf r*to* Forward  ' »JO* - 

Inf   Infroro*   (HID   or   Tfeoraal     UkOfina  ly«t*n     T*a  »f«*r,   function of 

tn* ooaltiory   control   no**I*   It   to »•'••    •»   too  intorfoco IM—   '*• 

•ystoo  controlt   «wen  M   contro*t.   »rI antno««  on* aotar>ty   control«  on*   tha 

»ytto*  **M*r   «wooly.   tho  «conn*'     on*   th*  pott   on*11fi*r/contro»   *riw*r 

*0*wl*«.   7ft*  *wi<ll*ry   control   noOula  *rc«i«0*   contro!   on*  proco*«'«*, 

circuitry   fo»   *•• n  c«*n**«4*.   ori«fttno««   an*   «• Ooo  «ata  conaoan*«     polarity 

LUW—nfJl   *n*   po*'t<»*  *n*   nooOttw*   «oltOO*   rooulator« 

1*1     TtüfJUCAt  SftCinCATIfM 

Tha tachnieal  *o*c i f i c*t i on*  of  th* Aoal Mary  Control ao*ol* »rm *• 

follow« 

% 

I«  L*«*JI   on* 6*t*  owt   tifnol I«  l*v*l     0  to  -I.S Mi 
6*»« owt     •'  0 v«<  «owaraMav* 



I 
10 «ein *olt 

toi* imm I ' 
Win   Cowan«  2 

10   Ml'    t,    Cortro' 

Polarity   T rone I em   Protection 

Scan 'allure Protection 

ly   »olteea  ene   Current 

«eltoo*  (Mio)« Power) 
(Low NM,) 

Currant     (10   vOltt   Oc) 
(-7.S  *oit»  oc) 

Aooulotor   Output» 

Poeltl*0 
«OeOtivO 

-3.0 to »).0 V0c   I no» In* l) 
0.0  to 0.S  Vox   Inooinel)* 

•VoltOfO   liait«  «Ml   0000*«  on 
•yttee   r«ouirooont« 

««.0 »0.2S  »oc or   -J.S  «1.5 «Oc 
Invertee" «itn   -etpect   to eec* otho' 

•'   volt   (neelnel)   eatee   '•»••  an 
tho   10   lovol   One"  Oeta «evefora, 
Owrotion of   IM) *40 al 111t 
ot eecn operation of oolorlty 
•MitCf« 

•now»  »I   volt   (noalnel)   eatee 
I  on   10   lovol   ene" weveforw, 
tote tifool   net   receive* 

for Owrotion of creator  tl 
HO «40 «4 III« 

•10  *olt»  Oc en*  -7.S  volt»  Ot 
**.• veltt 0c enO *7 vein 0c 
10  *J «A pliM 2.S *1  e*/< 
it n •* pi.* l.s *' •»/< 

•JO to •*. S VOc   (eOJwetatle) 
-J.0  to -h.i  VOc   (eOjwetafcle) 

In eocnenicol toecificeti 
torfoco reojoi reaents twe* o 
flfwrotien. Interconnect »on 
forwokion.    refer   to  Wet   or 

tvea with   \t 
ice I   con- 
Mlne  In- 

III. 

•   •• •* 
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FUMCTIOMU.  KSOIirTIOM 

2.1     fc&fifek 

Tho  Mtiliiry   control   nodulo  fr*m%  a»   tho     M«'Uc»  bo fain   i.tti» 

COntrnl«   «n<j   tho   ».«to»   POMpr   tupply      t—i ,   *hd   ^M(   AnpI•fI Or/Contr©i 

•V4*JoV   -«otful««     Tho nodulo  providot  proctll   ^  circuitry   »o-   fain  control. 

I*    ••»•'   and  9*t«  contro>     polarity   control   and  oos > t i *•  and  -»ooot   *•    *o'tooo 

'•«ju   »tor»        Tost   point»   or«  provldod   'or   tho   two  foln  cc«n«n«t,   tho   polor-t, 

connonoH   «no   tho   LU-O 01 ' to  pnffctno*«   (I*   lovol)   «nd   ..doc  oato »ifnol. 

To dovolop     tho ooin  control   «ionolt.   on o*tornaI   9»>»  control   po- 

tont ionot 0'   i«   connoctod  to  tho   I«put   o*   a  unity  aain Puffa'   «too* which 

in  turn drlvo«  a  network  of   four   trim potontionotort  on  tho nodulo     Tho»« 

trio control«  «ro uaod to »or   tho upear  and   lowar   Holts of ooln cownond 

*oitooo»   I   Ohd 2.   Tho ooln  lonwjnoi   «ro ooch  proco«»od   throwoh a tun»! no, 

amplifier  which   includo«  •   temmereiuro  conpenaot I no,  diodo  to holp ooin- 

toln  «pin ttooillty  ovor   tanooreture emtromp*.   6aln  coPOd  voltoaoa   I   ond 

2   «ro  thon waifht©r<  for   »y»tw   roOu< romont«  ond  fod  to  tho  flr«t   and tocond 

•too**  of   tho  #o«t   ftmpl If lor/Control   »rivor ortdulo  •»  %•"•   CommawJ   |   ond 

6aln  fuoMiii 2. 

To develop     tho   I*   level   ond  «ate out   «ifnol«     tho  *C  volteeo  on  tho 

or«  of   on  Okto-nol   arifhtne«»   control   potent•ornate'    I«  •inllprly   Buffered 

ond  tu— d e»th  tho  »idoo  fpto  «ifnol.  Trio potont iemote'«  oro provided  to 

• •t   »rifhtnerM   ond  bI on*inq   ronoo     rho  polorlty   control   »Ifnol   If  otto 

fod   Into  tho fetrifhtnoot   chonno*   to automatically  edjeet   dlap ley  Prifht- 

-e»« when  tho polorlty twitch  is ectivoted    Tho polarity  coooond and  In* 

*0'»o polant»  coo«   i ere estentlelly  tho amplified end    averted tlenoU 

Np tho polarity control  twitch.   Tho circuit  automatical!,  tuoproaaot 

•witchlna   trantiontt   thof   nifht   occor  durlno. twltchlnf. 

-lei- 



Tl« poa It   *• «(«4 naaati»a   -a«ulpto<   clrcwit*  «r« »ath atanaar* »aria« 

aaat  tyaa rafulatar« ahtcf« raawiata hift» o-   lav MM-   «ottaa»  inawtt  * "-o» 

tha irata» 9««'  iuaa'* »t'o't thav •'• fa« ta tha othar aaaulaa of  tha 

»yato- 

2  2    TtHQit Of  ortMTto» 

i.i.i   SAIN carnm CIMUIT 

Tha  infrara* aatn control ar §ain coaaaan* circuit fn»r»tm% ana aaaMaa 

taw aat» —I alanala   (tain j—j  '  »na *o«n Ciaaaami 2)   to aatanaaily 

cowwartai  »>aao circuit»,   »afarrlia» to Hfur*   2-1.   thaat  2    tha circuit 

ONWitti of  thraa  inta^ratatf circuits   (IC't) Ml,  Mj    md A»3 atari »raav 

t  atora Qi«. atari • $ 

Tha ax   laual   (0 to 3  »alt» ac    an tita utaar o» an autarnai   l>  *•• -  »o 

tantiaaatar   It a*a II a* to tha  inuartlna.  Inaut of • hi ah  lajririanea unity •*< " 

bw'far caaallfiar «Hi     Tha ata»la ac alfaal   »aval  outaut of Mi   la aaullaa- 

acraaa  trla aatantiaaatara *J7 aiari *10 **i(t • '• aa* j us ta4 to tot   tha aaai- 

aaa» a»ln of tain Cuaaa  J  '   an* 6al* Caaaanri 2   raaaac 11 «a I y .  Trla potantlo- 

«atara  *J9 and »hi arm alailarly  a*ju»ta»  to aat   tha atniawa fain of  tha 

taao a»in cwaai rii     Tha ric   »avala  on  tha ulpara  of  «37.  *M and K)t.   *M 

• rm aaalla* to tha  invartlna inaut of aaayilflar M3 »n4 M2   ra»»acti*aly. 

• <oaa CÄ11  »nd paaocataa ra« I atora 1*3 ari I31  praviaa taaaaatur. oaa>- 

»anaation  to halp aaintain a» in ataaility ovar  taaparatura aat-uaaa 

TW output  of M3  la aaa'iaai to tha has» of a>lua tra    -',\mr QIS uhleh 

aaai'tar cswa'aa  tha «c   lama)   to connactor  »in ft -12 at    tain fuaaaml  1   0«t 

»laaal.   Slailarly.   tha output  of **J   la aao> ori to tha »aaa of airiva tran- 

slator Qjfa m*i aaaittar  coup la* to conaactar pit •> -7 a» tain fua—nii 2 aat. 

-la«. 
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The     i.r     owina   i   and 6am   C—spnd  2   •   gnais  «r«   »ad   to  tha  first   and 

Ond   Stop«!      •»£>••     ,«)>    Of    th«   Post   As»pl > f .«r/Control    0- . *•'   «B*.   « 

2.2.2     IK   LEVEL   4M0  SATE   OUT   SIGNAL   CIRCUIT 

Tha   IK   i«v«    and  oats  out   s-pnai   c<-cu>t   p»n»r*t#»   tha cutout   t'pna' 

function* uhicn  control   th«  systp»   <<dac  sipnal   on on« off   '••«*     Mvita 

to Fiaura   2->.Shaat   2     th«   c   -.-   •   cam   sts   of   two   IC  awlfnr«     MU» »no 

•(      «n«   sia   transistor«      Qlb   tn-oupr   03 I 

Th«   dc    low« I   or   th«  mpir   of   «n   ««ten«      »vita*   t>-   pntnas«    (I*   Law«l) 

control   Ml   appliad   to  th«  non> n««rt in«   input   of  Puffa'   asspliflpr   *R»     '•*• 

PC   !•«•(   output   si anal   of  ARA   it  ape    «C across  pot ant <ammf   K7<      I*   LEVfL 

RK.   ARj   •   uhicn   If   «jsad   tc  sat   tha  systan briphtnass   -anp«     »otanT   o*ujt«r 

Rt2   (6ATE  W AOJJ     »  osad  to sat   tha  svsta» blanfc.nc  ranaa    Th« ».pars  of 

K?i   and  Rft2   «r« app I * ad  to  tha   • rnwrt < n«   input   of  aapl>f<a''  ARC,.   Tha   IK 

a«t« oulta and ooi#'   v>   ;ran«iant   iup«-««i  or  %  pna>«  «r» also  sddafl  »c  tha 

!•   »aval   at   this  point  as   das c-'bad   in nora  datai I   in  follawm«  ssssj sphs. 

Tha output  of  AftA,     %  app 11 ad  to  tha  basas  of   caa»lasspntar>   coup tad ar'tvp 

transistors   Q2C mnä Qt»   pnd   is  asiittar  couplad b>   QIC and  4t>   to  tha pa- 

tarnally   connactad   * < dac   circuit!   throupf  connactor  pir.  »1-10 as   tha   IK 

Laval  and Uuta Out   sipnpl. 

Tha   IK  »at«  puls«  aanarptad  durino scan  bjpsp i'ogne  t»   tha  Scan t HsaHae» «oduia 

i«  app'iad  to  th« Paaa of  trans.«tor QIC.   Jgmi«, Q»b on.     Th«  output  pu>s« of 

Qlb   is  cappc • t i «a I v   couplad Py   eppaxto'   Cl 3   to  tha  bas«  o*   Ttnt  tto-   Ql 7 

turn«*«  Ql 7 off    Mil   Ql 7  off     th« bas« o«   fans'Stor  Qtl   >i  b'ppad on for 

tha  duration of   tha   IK bat«  pulsa     nput     *-tr  QlB  on.   th«   IK fcata pi's» 

sddaa  to  tha   IK   ia«a    at   tha   inyprtinp,     nput   of  •Qbflflsjr  AR*     Th«   <«a*  pr 

of   the   IK  G*te  c—cuit  also prpvidos  scan  f pi l«ra protacfor    Rpl Issssj pf 

-IAS- 



an   I*  (it*   julM      ""Out    'or   «   par   o«   grwur   than   HO   **tf   «Hill 

parwi *a   iWin tor   Cl J   to  choroo  to     t»  paa*   «alias  throuoh   tho aalt tar 

aaa«   j«net ion of   fOfM'ttor 0)7    »*hon Cl) aaproachas     t»  oaafc  charaa 

tha   MM   of   0) 7  • • ' I    M   r*v«r««   »MM   thu 11 in«,   9j 7   off .   «« th   Ql 7   off 

tranoifltor   11 §   ••   turnasJ on  and  »old«    tha   IN   lav« I   «««  oat«  out   S<anal   In   tho 

•at« «ooa.   Thl«  protect« on   • —JOO     ntonsifier   tute or other p>ch-ue  eevce 

htf M    •    <>«icon    toOO   fro»   JOMOOO    that   «i «ht    occur    if   •MOMOO   tO   OMOI >    OB 

on ooittor «rrov ••tnout tcon for on oatonOoO oorioa) of ti«o. 

a.a.j   toumirv cowTtjoi CIRCUIT 

Tho  OOlorfty   com-si   circuit   eenorotes   tho  OOlority   en«     nvfttd 

polarity     L—— iiolo   fo<-   tho tv«too   »• ooo  circuit«  onO a  e©!»rlty   t ront > ont 

luecttt  or «ionol  «hieh  >• oooM  to tho  I* Lovol  on« Get« Out  «ionol   to 

orovoot   bloearinf <*f   tho   /• ouoJ   '  «00 dlspley «hon  tho eelerlty  switch   I« 

ectiwotee     «eferrliwj  to  f   nur*   2-t.   Sheet   2     tho  circuit   :m   111   of 

trwN.iton  «2   '»roue*  Q8 on«-   tC eeallfler *M 

Act < »et me  tho outornol   «ye tew poleH ty  «witch   connected  to cannactor 

fin »'-l   se*Hes   -*>.•  volts   et   to  tho ease of  Suffer  oooliflor   fens.«tor 

V2     turninf 0B2 on.   Tho «ionol   on  tho  col'octor  of  412   i«  «ont   to  tho 

«•Ooo  «yitew  throufh  connoctor  pi«  »1-2  M   "oiarity  ra— n«.   In asMltlo* 

tho «ionol   I«  «loo  inuortoo hy  translator  98 on* «ant   ta tha  «ieao sv«taw 

throuah   connoctor   pin   »1 -1*>   a«   "«larlty   fl— ll<   UnvartaO) 

«hen  Suffer  aaalifi«r  012   <*   turn««] on ay  ect>vet>on of  tha oolorlty 

pj  • -n    rha  «oiteee drop across   '«sister hfjl  turn« puisa »happr  transister 

01)   J"  oawttooina  a  -<ooot   »a  sain? pul«o on  tho collector  of   transistor 

Olh.   Tho naeetive ooitf awls*    »  ceaecitive ceue'ed ay caaac'tor CIS end 

forwar«   9MM   diotfa*   CMM*   and   «IS   thus   turning   Oih  off     Mlth   &(•  off 

-U 



1 » 

I 

I 

1 

transistor 01$ f« tu"«« or ana «(«char««« ceoec• tof Cl»  TH« -ttuittnt 

«q   «re   *eve   «naf**       output   N>U   *'«»   the   COM«CtOr   of    Wt*<tl-tr.||»r 

ex-cult   tr»n«.«tor  &<•    •  eee'  «a  to  the   invert Ina,  ineot  of   (X «•»<>'  •- 

A*b     Th«  output   of   of*     «   ape''«a   to  4r<*mr   tr«nai«tort   02*  «np  02        Tit* 

output   fr«a the ooltt«r of  917   Ifl  «eel  «a to th« hose of  transistor  31« 

Thus,   th« polarity   MMllH   »uoor«««'Of»  »«nel   on  th«  col Ioctor  of  Olf, 

If   OOOOO*   to   th«   I«   Lov«l   «t   th«   Inwert Ina     npwt   of   *•*,     to   prove» t 

:>ioaninq   on   tho   .  mtmo   .   «an   ffspley  «hat«   th«   tvtta»  polarity   «witch   .« 

act 

M>    votrhtf acsuLATo« CIRCUITS 

The positive en4 neeet IM «oiteee  'aaj«iator  circuit« ara aoch st« 

era" »aria« pass  '«oui«tor%    They «ro eesienee to anerete  m «ithor of 

• Hsi    a  low poaor «eOe    **• 8  *oitt ac ana »7 welts ac) .  or a hie> paver 

«oeo    »»0 veits  «c en* -7.5 wolts ac)     *•••--   op to 'Ifece 2-',   Sheet   l.   the 

positive volteeo  -eouiator  consists of  transistor» 01   throve* Oe ana the 

teeetivo «olteeo  '«ew'ator   tran«i«tort 9  threw** 01 j «i th ffT  treneister 

Q7 u—an  to aoth  «-emulator«    Since the positive one neeotiwe welteeje  ree- 

j'itort  «to mirror   ,«eeo« of «och other  an« oath operate  in the tan» —I 

the aaacr.ptior of  the positive «oitecje  reejwletor «rowieoa  in felleoine para- 

«raehs «ill  also hoi* G99M for  the -w*oet   »•  -eewiator «I th aeeroa'  «t* cheneoi 

In  reference eea I «net I on«. 

In the M«h power neee.   the »»0  «oits at »uee'.   wolteea fro» the ivtta> 

aoMor «uaeiv   If 0001104 te the collector of «erlös pees transistor 03  threweh 

connector «In    »1-2)    The hose current   of  03    en*  therefor«  the  'oiteee 

are* across  OS one  the  rooultent  output   «oiteeo et   the eoitt«r.   is  cw:foHeJ 

»v Msl treneistar 01    r&  trenssto' 07 octs  > - he a werieele resistor  to 

-Ih7- 
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haa»    tha      «altaaa Krwi 4<o4aa  CM ana CA] can«t«fit.   itm aalntalnlaa 

tha   *0«0-0*'ttOr    «altaf*   «f    ('•«   Itar   V    can«tOrt       '*<ir«fcft       irww.iur 

9)   «et«  M  • constant   currant   «owe«  to »rova»  cu"oti   4riwa  to  r-ons   ito<-i 

«.  1 «*J Qh 

In  tha    o»  oawo'   no4a.    JO«'«T   or   I«  |i*ll«r   to  tnot   4ascr>ha4  •hau 

••coot  that    ••<•!  t!3'   £  • '»  •«  tha •••  •» aast transistor  instaaa of 

13     rha    a* oaaar twaaly  «altaaa    » aaal'atf to too oaiioctar of % thraaa» 

caonactor »in »1-l§.   Tronaittnr V acts   Mia) • f.oao hacawaa.  with    • *•'»• 

bias on 4io4a CHi,   tha callactor of 93   it on oaan circuit. 

Transistor«  95 o*4 05 'om a  *ot»aao »analno. 41 fforont >ai  analifiar 

which coaparoa  tha aartfon of  tho owtawt  «oltaaa estaalithaa *y  tha sat- 

tln« of ootont loaatar «12 ona «oe'  «<i ay tha «laar ta tha feaaa if  OS  to a 

•fororeo «oltaaa on  tha aaaa of 05 aatahiishaa hy  naalstor *»*• an« aanar 

4<o4a CM|.  Snow's tho outout  «o'toaa ttart ta incraasa.  tha aaaa «rl«a of 

95    incraaaaa .    aacraatma.     tha 4rl*a currant  to tranaittort 01 ana 03 

an4    ratwmlnf tho owtawt   «altaaa to tha   nalaa astaaiishaa hy  »ha 

•at11 no of ill.   $1*0014 tho owtaat  «oltaaa ttart  to aocooso tha aaaa 4ri«a 

of  05 4acroaaas.   th«ts   incraasina. tha currant   throuah 01 on4 43  unt i I   tha 

owtawt   «oltaaa  raturns  ta nemo».   Patentloaeter All  are«141 no tha  «oltaaa 

»•«« —<« «eltaee re 'he hasa of 05 can ha o4|uate» ta srovies a raajolataa 

owtawt  «altaaa of  froa »1.0 to h.J «olts 4c. 

Transittor  Qh actt as a currant   Hal tar  ta prov(4a thart   circuit awar 

currant  arotoctian.  Uneer nonaal  oeerat' na. canaltiana, tha «oltaaa 4raa acraa« 

»Istar *9 >t  -wt tufficiant  ta ales Oh on    Hsaaa i a r,   if a short  circuit 

Htlon thouia Sovoioo   In  tho ooternally   oonnocto4   looO     tho  «oltaaa 4re* 

root   *9 would   •ncroasa  tuff'ciantly   ta   turn  Oh on.   41th   Qh  on,   tha 
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4r(w«   current   tuppM«*   to   02   »y   tla»   constant   currant   tow re«  Mould  fet 

•V   Qr>  thMl   Mcrttrnf   tr*   curr«*t   •»•   >«•••   *o'   V   •**  <0.   Twrni ^  of* 

32   «no"  <U     j'otoctt   th«   xXu't   •'a»  IHW91   *•«•   to «acOMlv«  cur  o«t   o««r   I« 

I. 
L 
L 
I. 
L 
I. 



SfCTlW  Ml 

itfTtWACf 

j.t   imntMum 

'<*!'•    J-'    iV*1    too   H't   «1*1   OMtUnO   Oftd   OOontlMJ   «Of«    *©'    «to   of   t*t» 

•O«   O"«'    IM     wc©roor«tlwo,   tno  AonlMory  Control   ••#«••   In  • »V*tOO     «rout 

«etc*  tnot   th© «loon« ion*   ontl  toi«r«nco*   rofloci   •*•   ottM    «rowino.  cat« 

oolen   in  »on© CMM  llMir   fron ©r  •«o#lc»ont   tn© tint»   I«  tn© 12  »o©e   Mention. 

Plfor©  J-2   ••   • ©twtoor««* of  tn« «trfv •   w*  f   •«'•  )-))«• o©rt» 

I«MIW MMfc 

3.2     iTMtOW^CTlt   l»fO«»Tl(» 

AH »If»»«'» on« COMW4I «r« cwmtt»« tnroofn **' to • CQwmctQf Of« 

« ootnorfco«r«1 or wir IMO, hornoot. the t««t cow woe tor J0 I« wot *••* In 

•»mil aaor«t«©n »tit th© «ooionor »no*»'« eon«I «or •rovltllno. e looronco 

•o tt»«t • tott »lof eon »• connocto« to It «itnowt woo© *W «nloo. on ont 

for •«. wee»»» •nooltl «• »rovlOfJi to tho trio ootontlcowtor« •» rfc© too 

of tno oooolo. locn on©- of tn© ©nool) «nmt *• »«Mirtog oy • Mit«»!« • 

• MOO. 'or •©•' c«tion» Iwvolvlno. »©v©r» *©c» or wior««lon, ooaltiv«© 

i'4 «• »rowitloi  to rot «IK  tno •©•©••   in  tno   'w'1»   o»fM—' »>©»»tl©n. 

•ti< 

*'tn—n»   tno *«nlllor> Control  *©o»il« »—or  «In  mi   or   it 

relatively IMM   In  tno   >»•'•      «yttoo.   it n«ot  no token  into 

©Orine.  «ytter-  4©» • «*•       »©for   to  ioctlon   I It   of  Cnootor   1   for   • 

«Itcwttion  of   tno »ytten  th©«-*©)   «onion con« 1«orot lorn 

» ; ?• -o»t» 

t 

OHO« 
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M MBMü BMW MB 
].«.1     INFVT  CNMMCTCKlSTia 

(•)     voltooa        HO «««4  -7 5 »olti m or • 4.e,  «MI *7.   -7 volt« 4c 

(•)     Current 2f *}  m,\\<m—rm%  plw«  2  5 «I  «llllMNrM   p«'   cMmwl 
at  »10 ««It«  oc an* 21   *} alllleopore«  plu«  2.5  *1  «illl 
*«P«r««   p«r   cnennol   et    -7   5   *ol»t   4c 

1.4.1     OUTPUT     CNMMCTCKISTICS 

•       I*   '•»••   «<vj   eata     rectonfwler  «v^fom     • !   enO 0  to   -1.5   volt« 
noolnoi  •»  follow» 

0.«c 

f o n> - i» »OIM i» k 
mil. 

*opotition rat«,  Owty eye I«, enO ^>i»ew *cit< 
Halt« «Ml   tmmt  on  «v»ton  reowlreaent«. 

(•)      I«  «•<• *olt« 

(VfL   40JOST I 

•»In   .u—   d   voltooa   I,  -1.0  to 
•1.0  ««It«  Oc  noolnel;   fain  c9 
•*»*  *olta#» 2.  0 to 0.5  ««It 
•C   -wall* I 

!•- 
*t» 

voltaao   Malt« «ill 

(c)     *«»ltlvo   reou(«tor 
«J      ftoootlve reewlator 

U)      I*  polarity   confol 

(f)     Scan  fei lure protoct 

3A.)   »aocfssmc OMAArrmisTtcs 

(a)     Polarity  trenoient   «MOOre« «ion 

on «y«tea 

otfjwatoala.  »1.0 to «4.5 volt« oc 
aojottokla.  -1.0 to -4.5 volt« oc 
«0.6 »0 25   ro't  oc or -1.5 *«5 
«Olt«  OC.   output«  «III   he   '«vor ton- 
al th reaooct  to oocn other 

contlmiOM«  aotoO  tovel  of  •!   volt 
ion I no l  on II  level  »no eata «ave- 
fora anew oat« «Ifnal  not   reeoiwoO 
for Ooretion freatar  than  120 
:40 al lilt 

Provioa« a «at on  level of •!  volt 
-toainei  on  IN  level  one' eoto wave- 
form   for   1 «0   t40   «•! I I I «OCOnO«   at 
aocn operation of  «vtton polo'lty 

•a» ten 

•'5n- 



I 

J. • >    AftCIUAftv  ClECTftlCAl  OfSIfiM CONSIOCMTION* 

(1) Althoooh  tha Ami Mary  Control  «odji* hpa  •  spocfflpd  'aou'atad 

adMjstabl« output of fro» •S.O to *A.S volt* dc.   it  should ba 

•»otad   that   tonor   dioda  *7AoA   <CA>5   or  uNHtlc  4<««ro» '10M  2-1. 

•hOOt   I).   ubod   In   tho   roowlotor   circuit.   ho«   •   rptinj  of   3.)   volts 

If   •   vOltPOa   rarujinc   fro»   »3.0   tO   3.3   VOltt    I«   SttOMptad   to   ho 

'»•d     ancaSSlva   rippla  and  a  non-rooulatad  output    I«   llkoly   to ba 

ob to I nod. 

(2) Tho Awiliory  Control  «odvla  I«  capabla of  oparatin« with a   'low 

oamm-  »y»to» tupol.   voltaoa" or a   *hlph powor  systo* simply  voltaoa 

a*    follow 

Coonoctor 
•1 

Uifl «JB.J* 

II 
23 
20 
25 

LOW   *•—'    SyStS 
Supply  Voltaoa 

•7.0 
•A.I 
-7.0 
-A.I 

Ml«h »owar Syatao 
Supply Voltaoa 
»oil»,   fej 

•10.0 
- 7.5 
- 75 

• chowatic   diaorp»  flpara 2-1,    »hoot   1 

Jl 

I 

Thorp   I*   no advantao»   Ml  aparatlnq  tha Aoaillpry   Contral  «i th  tht   "hioh 

>r" supply   voltaoa«       If  tha syato» unloua pawor  supply  NN  tho capability 

of supply I no tha   'low powar'   supply  voltaoas,  tha "low powar'   supply  voltaoa« 

should ba uaod. 

(J)    Tha Poataopliflar  voltaoa aaln  is prooraooaoi«  fro* 10,000 to 11,000 

volts por  volt  by —am of  tha    im>-  fu—ai i<    outputs of  tho Amiiia« 

Control  oashilo.     Tho toln Cow sand"   outputs  »rm sat  fey  10,000 oh* 

roslstors  «37.  «31    M39 •<* MAI  (soa schooatlc  riaarp»   HpM 2-1. 

Shaot  2)  and ouat ba adiuatad to provldo tha ajpin a«   rooul rod by 

tha systo». 

-1*5- 



Li 

(k)     The   I» ««In   (Contrast).   I* Laval   (OrIehtno»«)   •«*  Polarity  ©entrol 

»haw« on »cha— tic «iearao   Ftaara 2-1. «haat 2 er« part af the 

»y*te» unique Front  Panel  i* »r* thaw  for   reference only. 

(S)    The »ytta* roa*i>ea'  I» Laval ana* viaoo Oh-OFf  tloa ara »roviaaa 

ay Miuitartt of   resittar«    «71 .  5400 ahaa ana ill.  10.< 

reaactlvaly   «tea scfcaaatic «loaraa   Ufere M, 

ha »at aaaroprlately. 

t  2) 

•If*- 
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SECTION  IV 

AU «»«NT/MAINTENANCE 

«O      gNCJAl 

This  itctior providoo   inforootion or  tho tott 

to No  co««'*»r»c   in tho u»o ond top I i cot ion of   tho 

Protontod  Horoi"  or«   tho   tost   oouipoint   roou<» 

iuttoont.   ond olionoont   tochniqt 

i «iifMMnt rooui mm "t« 

illlpry  Control  Modulo. 

Mit   tost   tot   up,   od- 

*.2   TtsT EQUIPMENT 

Tho  following,  or  opuivolont, tost  opu'poont   it   ropu< rod  to porfor* tho 

fUCOttOry   ooorotionol   tott»     Oil Ollltl,   Odjuttoont*   or.  tho Aoxiliory   Coo* 

trol   Modulo. 

4.2.1     WMtMD  TEST   EQUIPMENT 

To*I« %-», followinq,   protont»   o   Uttino.  of   coooorciol ly   ovollotlo  oOu'P- 

oont uhlcn  not  Noon found  to No odoquoto  for   tottin« of  thlt  «oofc lo. 

|i 

I 

ST 

(QijlPHttf 

TAOtE  %-» 

TEST   E0JUINN1NT 

ACTuHEN 

»r  Supply 
OtciI loocop« 
Function upnorotor 
•IfltOl   NoltiuotOr 

Toktronlct 
no 

A.2.2  SPECIAi TEST EQulPNXNT 

A tott tot thou 14 ho foNricotod to provldo o conuoniont —no of 

->g tho uodulo, 'ntorconnoct ino tott oooipuont, ond providing tho input control 

Ond lood  tioulotlon npprilrpd. *O0 91 furo M. 

I 
I I 
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Ho tpocipl   tools  «r«  ro«u<'•«  to tost   tho fcsjlftsWV  Control  Modul« 

*»>    TEST   iCT  U» 

A   typic«)   tost   tot   up   intor-connoct>on  d'ogro»    »   «HOMT   rP Figur«  U-2 

••$     ULlinATlOti-yiUPnJtATiOii fQ»  USi 

Ooo-«t>onol   t tot Mi  of   rho *o*ilier>  Control  hodul« op-   bo Pdt«roinod 

h>    tho   following   tOOt« 

%.$.!     CliCTAICAl   TCSTS   4M)  AAjUSTUfhTS 

'»'•of» «ocr   tost   in   tno  order  preoontod.     A«  eocr  «et ion   If   cooplotod 

*mri fy  a  p-ooo-   ~«sP—I  oof or«  proceeding  to  tho neet 

h.*.5.i      Tllllll—IT   interconnection 

*.$.«.1.1     Connect   tho heeil.erv  Control  he« jit  to  tho  toot   tot   ot  thpor 

In  Figur« •»-' . 

h. 5.1.1.2     Ut!n<3   rho oheeet«r   function of   tho diqito"   owl t loo tor.  «tMu-t 

tho   rooittonco  botnoT   tost   point   8  ond   tost   point   1. 

Thp   rotittono*  thoM   ho  I .0 R oho «0.03  * oho. 

h.5.1.1.3    hooouro  tho   »otittanco  between  toot  point   l   pod toot  point t. 

Tho   '»».«tone«  tho I I   ho S.hf* oho  *0.M« oho. 

•».S.'.l.4»     Intorconnoct   tho  toot   tot   ond   tot?   oouipopnt   ot   tho***   in Figure **-J. 

h.f.l.t.1     V«r<'v   thot   oil   tho  poowo   interconnections   oro  proporlv   opdo. 

O.I   1.1.6    Turn «II   toot  oouipopnt   or onr> adjust   thp poosr  teepHes   Co  •T.O* 

•0  I   ond  -7.0  »K. 

h.S   > .2      Input   Curront   »Q—u •popi t 

Using   tho  oi IMpOSStpr function  of   tho  digit«!   Ooltiootor  oooswr«   tho 

curront    SO I ng   drpor   fro«  eOCn   Of   tho   tuOO''«S   by   th»   Awoillpry   Control   ftodulo 

'•o   curront   the"   ho   U.O «j   »$  •»   for   ooch  of   tho  tuppliot 

-«$•> 
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».5.1.1.1     >"•»»  tho «fital  «ultiaotor,   in *oltooo «oon.   connocto*  to mt 

Mint  <•.   Muli   Mi ooo-t.wo   ^uttto'   potontioHotor.   «1]  on tho ooowlo. 

t**or   its  M •   raw««,   (MO ^Ifwro M for   »ocotion of 111). 

THo   UUtpwt    «OltOOj»   «holt    /try   ootwoor   *)0   to  *.S   *#c 

o.^.l.1.1    •*oo,i«*tt  po«ltl*o  'ooulotor  potontIoaotor  to J.5  -0.1» ot   toot 

point  Ik 

«.S.I.3.)    hp—ntori »y  ooprMt   tho  •«•« U*oo* Mltd«.     «oto    tho «Ifitol  ooto' 

indleotlon. 

Tho «ifforonco botMton tho  'oooinoo of «.5.1.3.1 «no* ».5.1.3.3  «holt 

oo  no  ooro   thpn  30 «illlveltl. 

».5.1»    «•—tl»o »ooul«tor  Output  *on—/hooulpt iqn 

».5.1.».I     Conooct   tho o«9»tol  «otor  to toot  point   3  «nO  oHmt   tho  HMt»«o 

regulator ootont ioootor,  918 go tho oooulo.  owor  its fuM   rono».     (»oo  1o»ro  »-D 

Tho output   'O'tooo «hoi I   #or>  botuoor   -)0  to  -*.S Wo*. 

».5.1.».2    i««0itj«t   tho ojpti»» hooulotor potontlonotor  to »1.5  «0.1* ot 

toot   point   3. 

• .S.I   »I     *MO*torily oopro««   tho   -  ho« Loo* «witch,     hot«       tho  'tp)'^, 

Tho  1 Ifforonco tootuoon  tho  rpppin««  of  ».5.I.»2  p« h.S  I   h  |  thpll  oo 

no  -«oro   thon   30 «Hllyolt«. 

».S.i.S.I     %»ju»t   tho  toot   »ot   IM fioin Control   to «on!nun clochwito pooltlon. 

».5  1.5.2    h*)uOt  oooulo fioin Co—ml  i   «no 2  ha«  hi)   («J7  «no «If)   to foil 

counter  clochvlM position. 

'5.3     Connoet   tho  «l«lt«l  «otor   to   toot   point   II.   htfjppt   oooulo 6oi- 

2   hin 4«)    (ft)«)   to Ofttoin   -2.0   '0.1   «4c  Ot   toot   point   II 

-1*1- 
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•ii - pes «ft *o. 

Jl   -   «€C   MG   OUT 

«i§   -  «C ftf« *• 

JIO  •  —I 
•19   •  CAIN COM 2  «IN *0- 

«M   -   r**l- CON 2   *»»   *OJ 

J)   -    UM«   COMMA«»  2 

• 17   -   6*1»  COM   1   «I   M. 

>*•        4AI»  COM   l   HIN  *»J 

A  • ««IN  COMNMt   t 

• 7« -   LlVfL   «ft  «tj 

•i2 - «ATI nn *tJ 

J*   - 
Jt  - 

UVtL   Mt  «ATI 
»Si   COMMMO 

J7  - •01   CO«**«© 

••1 

HfMf«   %-f •VfllOVV    Control    L«C«tl«n   Of    »Otl"MWI»'< 
T*»t   »oi-t«     •«*   Co—^tto'« 
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4.5  1.5-4    Connect   the  «If I Ml  no tor   to  test   »eint   tf.     40just   noowle «ein 

Comone  1   Mln 4«,    (Mt)   to ofttein   -2.0  to. I   Vfc  et   (Ml   point   10. 

•».$.' .5.S     «OjeSt   «ooole  «pin   fui—iK   1   *os   A*j    («17)   to  OPtOlfl  1.0  *O.I»Oc 

•t   (Ml   point   10. 

•».5.1.5.»    Connect   the «i«itel voter  to test point  11       «0)«st oeoule «eU 

roosoiwj I UM «fj    ft».«)   to ofttein • 2.0 »0.1   Vec et   tost  »eint   l|. 

•».5.'.5.7    «etete  the  te»t   «et   IN «ein Control  over   Its  fell   'ones 

The «ein 2  output   voiteeo et   test  point   11   »hell   very sotwoen 1.0 

•O.i   Vec  to -2.0 *0.i   »oe. 

4.5.1.5.1    Turn te*t   »et «ein 2  Lose Witch on one  repeet   perefreph 4.5.1.5.7. 

The fei» 2 owteut   voltpo» »he»»  »ery hetween -2.0  -o.i  »Oc to -1.0 <0.t  »Oc 

4.5.1.5.9 *»ve  the «eter  connection to tott  eolnt   10 to eoniter  the  "enoe  for 

•ein 1 

4.5.1.5.10 «e)est  the teet  »•»   P «ein Control over  it» full  rone». 

The Sein 1  output  volteeo et  toet eolnt  10 «hell  »ery I—  •' .0 *«.l 

»0c  to -2.0 'o.l   »oc. 

4.5.1.5.H     rwrn toet  »et  Coin i   Loos twitch on enO  repeet  pereereph 4.5.1.5.1« 

4.5.1.«.!     *et   the Tes«   »et   IN Level  Control   to It»  fell   doctsvise position. 

4.5   1.4.2     5ot   the «oOule   I"  Level   «Of  4e,   («71)   felly   counter  clochvlse. 

4.5.1.«.]  4oe>v e 10 volt, «0 ht »iffiel   to the test   »et   I« «ete  input  *s 

«hoon  in rifero 4-2 

4.5.1.«.4    Monitor  the  I" Level  output  with en oscilloscope connect««  to 

tes'point  5. 

4.5.1.«5    «ölest «oowie Oete '«  «o.   («tl •   to sot  the positive portion of 

the wevefor»  to 1.0  «0.1   volts.   (Soo flfere  4-4) 

-14J- 
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• .9.1.«.t     «tfj*t   «*»l«  U*«l   «M  **J    (*71)   t»  Mt   tM  AOffttlw«  portion  of 

•SO   -Ovofor.   to    -1.)   M.t    V»lt«.    (MS   Ft«»?«   •»-*) 

» • 0 I 

•UVAOI 

!ft 6AT|   LCVtl  OUTPUT     I«   tfvfl   COWTftOt 
Ot) 

F1MM  »-* 

*.t.l.*.7      »V>tOt»   »»NO   tMI    »Of    I*   lO¥Ol Control    frVi   It«    »jll»    doctwll« 

»•»It lor.  to  fwlly   OMoMor   eloctal to  «r* hoc*   to  folly   cloctarlM. 

•N* output  «•It*» »Hall  »#r»  *'OJ» tftwt thaon I« *  por«   %-fc to that of 

r • *if      "»-S     •*«   '«tu'"  to Fie   'S •»-% 

"inm 
li «ATI  LlVfl  OVTrVT   (!•  iPftl  CONTAOl 

CO») 

»I 

*.S.t.».l    Twr«  tact   tot   IH 

•»-5 

I   loo«' Mltdi of» •** f*rOfr«** ».$.1 .4.4 

1 



I 
I. 
1 

I 

I. 

I 

i 

• •$.».7 

4.5.1.7.1 %M«n t*o voltooo 9»jtput  «t  »ot»  »•»   tott  p©*»»t  9. 

Tno  *oltooo  »Hall   M 0.4 *.2S  V#c 

4.S. 1.7.2     %Mun   tha   waltaa*  owf^i«   •<   tott   Ml   IMt   NlM   7. 

Tt» *oltaa* «Mil aa -|.$ afj V«c. 

MaM "«Hiin IM JM Hi M 
<*.S.1.1.1      iMlMf«   t*a   voltaOO   9vt*vt   9t   (Ml   «at    (Ml   aalM   f. 

•-•  --'••*• «Mall aa -1.5 »1  $ v«c. 

4.5.1.1.2 taoswa too  «oi.aoa at  tatt  Mt   IMI point 7. 

*Na   .ol*HI   «*M)II   M  0.4   Ml   V«c. 

*.|.t     mO+mitM.  «LlOJMCWT 

•a aaUMwilcol  allaMaant   it  rajMlr«* *o-   rha *«•; M«~   Cawtrol  laoala. 

HIM if,  tyttoa layovt thowl« »r-vlaa fo»   MMlB accottlal Hty to tno 

• i«M   aa i«*tt«nar.'   aotontlooatort. 

4.i.J     «JJtffTMWT   |M  TMI   SVSTtM 

fttfjaatoant of tna 4al* |— | Valtoooa. I« U*ol on* «at a »aHaO, an« 

»oaltiva «nd «aaat< *• ftooolotoo1 »oltooot U*mn* on »no aslno «irtta» raoai <••- 

«ant».     Accortflnfly.   no oatal loo »raw<Mro  It  p'otowtoO nor«. 

*a   praHal nary   ttOOt  ntnjn  tytto*  rooal roaontt   >I0«0  NO* aataal (•MOO', 

tfca  pracaaaro  owtlloatf   In  POrM'OO*  O.S.I   nay  M  ralloaoa'.   twott I twt in« 

tha     «IJ   -#<  tytto»   lOVOlt   'or   tnoaa praOawtoa*   •»'•-- 

T*a «aalllary Control  %ooala  '•+ ' 'Ot  no taodal oalntananoa ottontlon 

otnor  toon tfca  rootlna pracaoarat   folloMoO 'or  fonorol  oloctronlc aoalf 

•0 tloo cnonoo contMMt oro contolnotf In tnlt aoowlt 

I 
-»49- 
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I 

I 

».I 

Hi«   I«f roro* • '••  *»fwlotor  «oOvIo horoinoftor   collo«  tho b<Ot   't^Hto' 

lufpHtt   •  Mfhly   rofulOtO*.    lOH   no<M.    law   ItM—neo   lOu'tt  o*   $   ««I tt   Or. 

Nwr  to  tho ootocto'/ooM' «o4vlo.     TH# »<o#   '«fuiftto'   it  co»o*l« of pro- 

»»•Uno. 4 «IPInptrM  oo'   cho*»«»»l   MO  to  • <O»«I«M- of   It» chofwtolt  or  1.2 

«•par»«  «*•'•!*»       THo »lot   f*fwl«ter   it  coMprt^  of  4llcr«t*   t ro*Mlttort. 

OOMr   tr««*tittOr   Soott"»»:«   •««   4<«crotO   CIW>Ulll   tt   «OW*to4   On   •   prlntOO 

vlrlMf ooor*   (Mt). 

1.2     — M I   M 
tli« MM   'tful»to'  «otfoto h«t  too* #M<fnM  to Oo    MorfocoO wftH othor 

oajor  coanon  on« «oociol  «oOwlo«   to  for* o»   iMOfroto«' *onojro loo*In«  In- 

»'•'OO   (HI«)   or   Th«ro»l   laooin«  Sytto»       ^m  primary   function of   t»*o  bio« 

'•OulOtO'    I?,   t«   CO*>wOrt   »   Of.J   tO   '0   »0»t    OC   primary   pOVO'    I AOMt    fro»   tttO 

•y«too> OOMO' «woply Into o «owfc« of Mo>»y 'ooulotoO IOM not««, la» lo>- 

oooowco $ volt« «t K (.2 OMooro OOMO' to «MOOU two »IM »oitooo for tho 

ootoctor oloaont« of  tho common or o tooclol   ootoctor/«•••' «oOui« 

14?- 
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1.!    — — 

Tlw toctwlcol  ••Ocl'IcOtlo*«  *o-   th« KM «•fwl«l«f ll«   •-••   M 

ln*ft   «OltOf«   •**   Current 
TMHP 

Cvrr-ant («10 VtfC tn»wt I 

Output Volt««« •«* C«rr«nt 
Volt««« 

C*#rr«m 

Current   Uoltln«. 

Output   l«n>—we« 

Lin« %«)Octlo» 

of.S  te «0  »oiti  «c 

If    'OOOki.H.MNr,!    (W    IM«) 

•5   «0.1   volt»   «c   «t   l)'   *1*C 
•5 -0$ voltt «c -§V »71'C 

1*1   mm*f*   or  h ml I I I «•«•'-•«   ««r 
ch«nn«l   VJ«  to • «•*!««• of   >t0 

»I« 

1.5 *0 15 ««9 

0.1 «ft*, te 50 fc#t 

50 #0 t? SO kMt 

ijOJi 

»o'  «oc*onlc«l  •poclflcotfoo«    wolvW «It*  in- 
••'••<:•    '««u    '«Wt«    «MClt   «t   «•ch«nic«l    OSflflfw- 
ration.   IM«re—wet low «ntf ooontln«  lofofootlo«. 
'•*•'    tO   WctlOM   111. 
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1.1     pCMl 

'*>•   ö Ipt   rppulotor   «0*jl«   tuPQltl   •  hlfhly   ropulOtoO      I«   nelM.    lo» 

%i<tnc«   Muret of   5   volt   «c   pi ot   voltopp   to  tho  Ootoctor   tlM»«t(  of   tho 

OOtOCtOr/   <Mr  «Ooul«.    Tho   rooulotor   circuit    if   •   «tOnPor*   PittipPtivO 

».»riot  oot«   rooulotor.   Oho wnipuo  choroctorIttIc    of   tho «oOul*  it  tho 

orowfMjinp,  «rrtn^atnt        Tho   roturn   ''«*»   tho  Ootoctor   cuwun  thoulO  ho 

«OoO   diroctly   to   tho   «owe«   •• OufUj   to  «liainoto   noi to   fro*   tHo   roturn 

cireolt.     To provpnt   orounO   loop«.   tho  output   roturn   It   not   cowwoctoo  to 

tho   input   roturn  on   »ho optfulo.   MOMOVO' .   if   tho  ootornol   «-round   c©nnocf>o 

It   IntprruptoO' or «I tt I n«.   rfioPo  C*h or   CfJS   (S«o floor» 1-1)  «Ml  twitch 

on  to CPMplPtp  tho   rotor* poth. 

M     Th^^V  j   — 

l.I.I     CtftCUlT  MSCHirtlOM 

Tho   *9.S   to  10   *©IM   #c   frpa  tho  tytto» pPMO'   tupply   ontort   tho 

•oPulo at   connoctor  pin »1 -5  oiuj  I«  opplloP  to  tho eolloctort  of 4 r I «o 

MWiMM   <B   0>uj   Ql   on*   toriot   PPt«   trontittort   Qh   on*   OS    'Wo   *'pwr*}.i   >. 

Tho  hoto Hrfpt  of   Qh  «nO  03     o«uJ  thorpforp.   tho  voltoo* drop    pcroat  Qfc 

oruj %  o*wJ  tho  rotultoftt   output   voltppo Pt   tho «alttprt.   it  controlloO hy 

P>l»0   trpntittor«   0J   and   OJ     fCT   trpntiftor   Q7   OCtt   11 ho   •   vorlpplo   '•- 

tlttpf   to hoop  tho  «oltpfo ocrott  4<o*o«   CM2   on«-  C»J  conatpnt.   With  tho 

«pltooo  Pcroo«   CA3   onp  CM)   conttont      tho  fcoao-O»! tt«r   »oltooo  of   MSP 

•ittor   41   PCt«   •»   •   conttpnt   curront   tOurco   to tupply   tho   curnpftt   Prly«   to 

«ho   ««riot   PPtt    rooulOtOr    front if tort    02 .    QJ      0>   Onp   V. 
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Transistor*  00 «nd  09  form •  voltoa»  ••««. «^ dl'farantial   an»i'  •- 

*•>   en   eanparo«  •  «aaptina.  of   tha  output   vo'tapa   to •   roforonco  valtoa*. 

'•»   iro'i   ftll  »rtd  *J)     »J««   for«  •   volt*«»   »an«In«   dlvida'   •wlwd  tfhlch  pro- 

«Ida«  tha output   votto«» «anpia appitad to tha Pa«« of Of.  *a«i«tor V 

•«<* *•«•'  dioaa C«7 aataalifft i*m  rmtmrmncm voitap« app>'«a to tha Pa»« of 

09    THa output   »oltaaa «ay oa adiu«tad up or dann K>  chanaina tha valwa 

of  fri« ra«i«tor *2u    "»m    changing tha output  taapla «eltaaja at  tha haaa 

of 00 

Tran«I Star   Qfc  act«  a*  a  currant   lint tar   to pravida  «hort   circuit   pro- 

tact tor  to  tha naaul« circuitry  «hould an ovar  currant  condition davoloa* 

In tha output   voitaaa «iit«rn«i   loo« 

2.2.2     KC64JLATQII    CMCUIT   OPfMTlOP 

Tha  ranulator  circuit  oparata«   in  tha  following m*nnmr  to pro»*« a 

-apulata« »5  volt« dc at  cennactar pin« 01-J.  % mn4 9.   If  tha output  «olt- 

mf  triaa  to  incrappa atoova  **>  volt« dc.   tha  lncr—aa  in  «oitaa*   i«  —I 

hy  rp«i«tor« «18 and *2) and tha voltaaa at  tha haaa o*  translator 41 Inc 

causing tha currant   flan through Of  to  incraasa.   Slnca  tha current   i«  «up 

pi lad Py a constant  currant  «ourc«   (Ql).   tha  incraaaad currant  flan th 

00 dacraasas  tha currant dr.va avallaat« to «aria« paa«  tran«i»tor« Of 

thrawfh OS.   Tha 4»cr—m4 current   flan throufh  tha «aria« pa««  transistors 

raduca«   tha output  voltaga until   tha  •*.   volt«  ac   1« «ttainad. 

dhan th«  •*,  .oil  ac output   «oitago  trio«  to dacraaaa.   tha oppaalta 

«»auanaa occur«.  Tho has« drivg  to 00 Px'Mtti and tha currant  drlva th 

•aria« PP««  trpn«i«tar« 01  thrawa> 05    «CMHI until   tha output  voltaaa 

anain «taftit'to at   tha •«.  volt  dc   lava« 
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2.2.3     CUMtfNT   Li HIT« OPCMTION 

Trent it to <-  % act» at • current   Mat tar  to pr©*>#» short  circuit er 

o**rcwrr«nt  protectio«    Un*»'   • thort  circuit  condition,   the output   cur- 

rant   it   Halte* te 1.5  * 0.25 mm***    The currant   liaitar  circuit operates 

as fellaM 

Unear  «onto I  operetin* canal tiana al th »roper  outaut   lepWine.   tha volt- 

eat   «rap   acrcvft   currant   *•"*•»«   roe<ttort   »1 k  and   *1$   it   net   sufficient   te 

turn Ql an.   tsaever.   If • thort   circuit canal 11 or. eavaiopet   •«  tha extern- 

elly coraiactan'  •«•«,     <• «eiteaa «rap acroat "l«» en* *'S   increaaot sufficient- 

ly   to turn Qp an.  With 4fe on.   tha   .urrant   4'   *m  tuppl'a*  te tariat  »ass   trpn- 

tittort  QB  throufjr Q5   it «ecreeae* tt^ea the currant  for  oat* circuit«  it 

• canttant  currant   tourca   <Q''    With «a rosso« current  «rive.  V  threuah 

05 era  turna* off  thus  thuttine *e*n the   -eeuleter  until   the  thort  circuit 

or  overcur rent  canal tier on the outaut   It    »ao»au 
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SCCTIOM   III 

'ifu't )-'   shoani   the perfnant  Put '   •*»  pre «runt.*« «it«  *o-   «IPP pf  the 

Pa«   pnpr   in  Inco'iertt   if   the  t>es   Nfulitc  epeula   I« • Srste»   levowt       lot« 

that   the d'^M-oM •** tolerances   re#h»ct   rh» actual   ««•a»««« Pet a **<c*  in 

scaao case* d '*•-   '-a* er suaaipasant   thp Pete  )• the ii  «pa«  '.cat.or      *i 

1-2   •« a ehotoqrppn o'   tha eeauia ana r  au-a J-J   it * parts   ipcet<on praoifvo. 

1.2     IWTEr>CO>m€CTll»t   IWfrmgWTIO» 

Tha • as fteeuletor norasjtiy conntc-i with • cowacto- pr • «otha eaerp 

or «tirina hernees throaajh wn.ch electrical connectipna pre «we» to the tp- 

tpctor-eeaer «paule pnd to a POMP« tupe'v Each ene" of »he aaeule «eat be 

tuoooMt« by a suitable eauntinp «lie». *or ape'cat on* "»oN <»q «ever« 

ahoca er viprot'pn, poa • » *e — ahoelp be provfoae :o nate«r tha astute 

in wo nap i ope rat »pn. put thp tystea Pea «ne- shout« cem<Por pro« pin» 

ciaa'pnce  for  cowectw  tp  it   fpr  tee tin« without  naae 'or «ein« pn 

••    •     i.       for   H. 

' .i    IMWgUJai» cowsiptMTtyis 

••thoweh  the ties ftopuletor «aaauia psaaer  «>ss<psr>er  is as» s   .01 asatt   / 

chartnai   (jp to Ho channels),   wary aaal I   in an o«er„H  «vat pa»    it  «a#at  be 

tphar   into pccawnt  Pur in« svstp» Pas•»r.   h»f»'   to Vac tier  III  of  Chapter  t 

fpr  a Pet a   >pp  P'scues'pr  pf   thp  syste* r^a-ai'   eepifn  can« • Pa-at • on« . 
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M     lU'-TAJCAV   1NTWAU   (MIA 

1.1.1      ll#UT  CNMACTEKItTICS 

(•)     voltooo M   to  *'0   'Olli  Oc 

1.1.1     OUTPUT   CMMMCTfftltTfCS 

(•)      C«rr«Mt 4   «IHiMNril   p«r   chonnol   ^a) «w»   for   a   «••!«•«•   of 
'§0  cHormol« 

(•)     Voltooo      •*  to 2   .on»  if   at  •!!  *I*C 
•5  »05  *olt« 4c  fro» -5% to *71"C 

(c)     Lino 
'•(tvliOfi      rotlO   Of    inOMit   DOOfc-to-OOOfc    'Ifjfjlo   to  output   ooofc-to- 

(«I«)        ooofc   'ipplt        SO«*  to  SO hMr 

(4)      I—4>wco 0  I  otw to SO   kNr 

1.1.1     »«CCfSSI**  CNMMCTflllSTICS 

(•)      Corront 
Halt «hört   circuit   cttrront I I lal t   l.f,   *0.2S  oaooro« 

1.1.«    AMCIUIMV   ILfCTMICAi   MSI»  C0MSINMTI0M 

(1) Si»»««  tho  inomt   to  tHo HH  4oowi«to'  A«to*»i*  cor  aw  • «If»'»««) ->f 

9.S volt« oc on* • «ooiaoo) of  10.0 welt« 0c.  —*4 tho -ofolotoO 

•>utowt   co« »• o oaolo«« of  •«•   !   volt« 0c at   I .09 oaooro«.   tHo •••• 

•ooVotor   *««o«Hly   co«  til •• loot«  ooowt   S «Otl»   («MOOtont lolly  by 

HMt   ••«fco*  Ojb onO  *S     2«1S*V   too   «cHaootlc   «rovlno, '-owo  Ml« 

THo  Ho«   «wowlotor   Atoojooly   tHoroforo.   «Howl«  not   Ho   '"•toll«* 

OOjOCOtM   to »»oot   «OMVitlvO »loco aort«. 

(2) THo voltofo i*mt\  M  to 10.0 volt« 0*)   to tHo Ho« «oovlotor *•- 

•oa*ly  «*»«t   Ho «MOOI'OO Hy •  «y«to» w«iowo oowof   •«•*••» 

(1)       If   «OOCO   or   OOMOr   «ro   • I Of» I 11 COM    «/«to»   OMifr   OOMO t fO I Ot • .   COM» 

• •OOrotio*»  «Ho*!«1 HO  «'»or«  to otlof •> «icrocl rtw« t   »oltooo   rofolotor 

•«    MOM   Of    t*0   llM   HoottlOtOr   A««OaHly. 

»77- 

i 



scrritN tv 

AlleiMTHT/KAIMTtMAMCC 

M     AK Ml 

Tftit   ••ctlort  provioo«   informativ*  on   tho   (Ht   ond  oll pi—ii«   r 

to to  co**>4mr*m   IMN UM H oo»l*cotion of   tho UM  «oowloto- 

»'•«•«tM   hO'Oln   •'•   the   •••»   Hu'PMf<t    ro«)MlroM)ntt,   INI   Mt   wo, 

»t   on*   Oll •—M   tOcnnlowM. 

I». 

J-Ot- 

M   lilL 
THo foMoHit«,   or  o*V «olont.   toot  oojiloJMM   I«   -"oo«l 'oo'  to oorfora  tho 

"OcMtory  oporotlonol   toott.   lllownUt,   Oft*  ttfiirttwnti  on   thlt  ««Owl«. 

O.I.I      STAHOMO   TIST   CqUfNfNT 

TOOlO   I,    follOWlnf,    proVOnt«   0    Httltf   of    'OOOr'>t|l,   OVOil«OlO   OOoif 

«ont     ofclcfc Koo  boon  rowr*  to M oooowot«  for  tMtfnf of   tno Hot   «oowloto' 

IQClWtiHT 

P<wOf  Swooly 

»IfltOl   Mll^ttr 

k.l.l     SUCH*   TftT   nUl»t«MT 

(own «I'll pat   «oont   of   I n*or 

in*   t*W •'•*   *oo»ilotor  ftfcovlo 

0  ••«•   *•»   «•*  to  'M"'Oto«1 fr 

TAM.I  I 

HMOTACTUMM 

Mi 

El 

t39M 

«tlnf  t 

oo ocnl 

tto  inf 

MHOM  o*w<o*o«t   jf4   In toot 

to   foorl^tlnf  •  Toot   tot 

Ian  in flowro   M 

«o toociol   tool« oro  'ooui'o*  to tott   tno UM toouioto' 

•ITt« 
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r   iw fc-l    UM ^««I»IO- I« T#»I Ut 
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'!*»'•   S-l   It • 4  •«'•» o'   th»  tyslMl   IfttaronnnactlaM  MM«  In •  tNt 

»••      -9. 

Onor.tiowai  ttot«* of  it» KM «^»iitof «Mut* «ay M <*o««r-inM toy taa 

f«ll«Mlf«f   tMtt. 

M.I     (LICTftlCAt  TISTS  MM SaVMfSTtSlfm 

»•ffon»  MC*   IMI   0f   tM   'oHowInf H^l^"<    '"   ' *•   "<•'   |WMtb 

Verify • pr«Mr    «ipom«  T   I nil Mt I an fcofof« p'ocacwl'«*s  to (uMnwn   Milans. 

a.|.1.1.1    Caowact  tna aaawla ta IN tMt  Mt M thaw  in Maars S-1. 

a.».».1.1    as Ina t*a ataawlir faMtlM a« tna aMaltal awltlaatar, «MIK* 

taa rtiliiMi »ot-oo« tMt Mlat Jl-1  an* tMt o©i«t  Jl-I an taa «osola      'as 

raliiM) than as 1*a\«a afssj. 

•.$.1.1.1   HaMw^a taa niliiaat Mtiwaw tMt point A-I smt tMt M»««  Jl-J 

M taa MMla.    Taa rMistama than M IMS  *o i 7k on*n 

M.l.t .*    IwtarMwMct tha tMt sat an* tMt aaalsasnt M snaa* inflfsra*»«. 

iMara tnat   •»<> «tC »SJU .^ MTSVT iQM salts* srs off. 

s.l.1.1.1   «arlfy that all  taa afcowa —I' — •'• »'<*»''< ••*•• 

s.S.l.t.«    Twrn M all  tMt Molanoot      «a-just  taa a*-»' ••**>•' ta IM«.I 

«M.    Tarn an tMt  »a«   »»0 «K KMI no»ten. 

M.I.I    1jiM"l -• M* 

|ajfe.    Tai« parifrM  I«   -Mw'<-oS on I.   If  rMlStar «ja HM M*  MM 

MiactM ana installs« n-iar ta tnit tMt.    If ***• MM saan »alMtM, 

ta M'M'sa* s.S.1.1. 
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•f v 

h.5.1.1.1     Connect   tha  clip   iMri en  (Mt   tat     o  the Me> ties  o*   'ttHio' 

•JJ on  tha aatful«. 

».».t.1.1     Mjwflt   the  HM   Mt   * VOlT  TMNpottMiMtt'   fof   SO  to J   V«c  at 

INI  »eint 

h.J.l.l.J    Urn off  tMt  tat   »«0 VOC »OVf« Mite*.     lHawn   the ell»   IM« 

*'<*•  MCwU   tlUtO',   *1J.      iMturi   th«   -l»lll#«CI   »re»   tMt   point    J   to   test 

M'nt   <•  to Mttmlw   th«   carract MIM  f«r  clrcwlt   f»P"i   t   »J«. 

h.S.l.l.h    «Mlitor *2u «hall M iMtelleO ey •lr|nf «na MMeftly M'»en«al 

at  thlt tin». 

••5.1.1.5    With «!«•  iMtalla« In tlta nee*!«,  racennect   tha Mtfele ta tha taat 

*.5.l.l.e     Tarn an   tett   Mt   •lO  VOC »Mt« Mitch.   *MC«ra   tha  volteee  at   tMt 

Mi nt   1 . 

Tha »oltaaa thai I  ha 5.0 «0.2 Vac 

«aaawreaent  tha cwrrant  Mlna ' -a» tha MM' «Mply ey tha IIM Aee»teter. 

Tha MM  »hall he 11.0 «h.Oe* 

h.5.l>.l     Cannaet   tha «inital «atar  ta taat paint   1   to neMwe •'•»  *ea*iato» 

oatawt   «olteee. 

Tha »oitaaa «hall ha 5.0 «0.1 Vac. 

«.l.i.h.l    TMrn en tha tMt  Mt  OUTPUT  10*O Mitch.     Oeeerve Mtpat   «oitaaa 

reeelnf. 

Tha «oitaaa thall   not   chenae «ore  than $0 «HHvolM   1**m  that   raw« 

In   MfM'M*<   P.*.I     •   ' 



I. 

I. 

h.S.l.h.J    With  tha  IMt   Mt  OVT*/T  LCAt twltrh an.   lncr«M«  t*#>-»aut   wait- 

M* to »n» aawula toy  1.0 VtC. 

Tha OMtpwt   valtaa* chanaa «hall  M   IHI   than 10 aMUvtltl   • <-<w  tht 

'«•«in«  In Nr*t'M« •• S  « >.l 

Tym of*   tha OUffVT  i(M0 twitah. 

*.$.».5.1     fcttM  that   th« OVTPVT  lOAO twitch   it off   #nd  that   inawt   /olt*«t  It 

10.0 *.!   V*c. 

h.$.».$.1    Con wet  •« HMttr to «aaewr«  '%«i   cuf^wi.^w uri u  «agrtti 

SNOOT CIRCUIT twitch «wj nata currant   I nH I cat I an an tha aaaatar. 

»heat  circuit  currant  thai*  ha 1.5 «0 IS a*M. 

h.J.J     «CMNICAL  AilOMtMT 

*h» «achanlcal «HaiHant  it  raawi ratf far  tha Olat «aanlatar ftaaala. 

h.5.J    AOJUfTNBir   I« TNf  STST» 

Da atfJMStaant  of  tha Olat    afmatar  it naatfarf MW-WI Installatian.    laaaat 

far  Mi raalttar 0|h, «hlch it talactatf at  taat, all aaaaamntt »rm flaa* 

«alaa ana aataminai at aaaicn. 

Tha Olat Oaaalatar Haawla raawirat ne taacial «aintananca attantian 

W»OM tha rawtina pracaaarat fallaaaa' far aanaral electronic aa*i«aant. 

*S tlaa tha »at caapanantt »rm cantainaa' in thlt aavwle. 

10J- 
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61 OCA* I   OfSWirri» 

i.t    iMTMBitf T iBf 

1.1.1     f.OW.1»   i«vl«T|«     INTMMO 

TH»   Cooler/ lnv»rt»r.    InfrereO  COMP  «OOwl»   I«   COM»'.»cd  of   two  ••»•r- 

otolv   foocttonln«, a«»*«*!)*«,   the  OC/AC   tovortor Atocaoly on« til» No»«lar 

Cool»'   Mfto*»ly.      TM«   ChO»t«r of   the  «nMi   «ttc   »•*   th»   »unction In» «ft« 

»rovio»«   «Mijr-   infor«Btlon  on   th»   X«   Invorter       TH»  Noovlar   Cool*'    It 

cov«r»d   In   ch»#t»r   7  Of   th»  «pnu»l 

1.1.1     K/AC   tNVtiTH 

TH«  OC/AC   looortor   converts   H volt»  et  «t   2.0 —mm   trete« HW 

Into •  11$  voltt  ec,  M»  •,   2-eHet»  poor   «owe«   for   too  en I ve roe I  «otor 

within   th» »Storno!Iv   connocto« Meewlar  Cooler.     Th» et tee* (y   con ill« *«?- 

pi*   1A volts  op   (12   volt«   «»t>   to power   th» «otor   of • tvtte« cool In» fan   If 

OO»    I«   roowlr»«-. 

TH»   Cooler/Inverter,   InfroroO  cowr  «eovl»   cetterlte«  of   two Otttool loo 

th»   (K  AC    ln»»rt»r   on»   th»  «etewler   Coolor,   hot   OOOn   eetI »no«   to oo   Intor- 

'eced with oth»r  «ojor  ceaeaen en»  INOI    «eevlet   to for» on   IntOfrotoO lor- 

«or«-  lee*In«   InfroroO   (»11«)   or   THere»!   lOOfiof S* too       TH»  K/AC   Inverter 

ettOOftly   ho«   OOOn   »OOClfiOSllv   «ffOWf   tO   ««Mjly    th»    ||g   vet.    «00   «t ,    1 

phot»  poor   roojwIroO  to •>.„»   th»  «wiveroe I  «otor   In  th»  «oowlor  Coolor  eno 

for« on   Inteerete«  Ce»l»r/Inverter   c««««n  ««OMI». 

•«•*• 



14  TICillCAi —— 

Tlw t»ch- ci  t»*c • -,«t o~« of th* X AC in««rt«r A«ft«a*l> or« •« 

follow» 

| 

Input 

Volt Of« 

Current 

Output 

foltooo   (To ItllOr    Cool«'    *%OtO' 

Voltoao   (To  lytto* Cool I it« 
*•«    %JtO'      If     r«qu,   r»<JI 

»OMOr   (To  *Wul«r   Cwltr) 

Turn-oc   Tla«   Oolov 

OvO'loO«   Sfcvt-Oe»«   Tlfla   titlov 

^Mfclflfclll9T 

2*1*.  «on,  oc 

MS*** vott« «c.  MK> **t. 
2  |>1  iquo't «•«•. 
U«#»ctor   «hi ft*« If«« 

1*»   volt»   oo   (12   Vnw)   M» 
(0  to 2h  VMi 

Mt «ottt «.I« 

MO.2  ««con«* 

*1t]   Mcofti« 

^•r *ochao>c«i   «pox I f I cot I «no   'n«o'»M 
«ltf> MO'fOCO «tu'DOttt tut'' M •»- 
chonic«! co*»f lfur«t I or i nto'connoct I or« 
•**«   «untto    • nfonoatior      <"of«r   to 
tloo  III 
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MCTIM  If 

riJMCTlQMAi   Df SCRIPS ton 

2 i    üBfi^ 

Tha  RC/RC   Inwart*'   *•••»*I*   corvt'ti   2*   «eltt   Re   into  an  •v*rl«aR  »r»- 

tacta»   M5   V«c.   M»   Hi.   IfMlt  POM»'   for   th»   *<   v»»*»     Rrlw«  «oto-    In  tR» 

«otarna It y   connects  RpRulpr   Cool»'   •»•oaRly       RRJO»     nta'facaO   tooatha-      th» 

RC/AC   ln*prtp<   m*4 RoAul»'   Cool«-  HIVRUM  for» tha  Coo lar/I nvartar   :«w>i 

OpRut»  on-cr    I«   RpftifnoR   tr   co«<R   th«   coolin»   n»CO«»»r>   to Opintain   tRo   •»- 

tactor  •''•••   a*   th»   &»t«ito'   Do»»-   cuwwui    «ooul«  at  •  toptraturt of  a*«-©*"- 

«Ptaly   77*  Aplvln. 

TR»  RC/RC   inva.tar   »»  caarari»»« of   two   lnt»rcpnnactaP pMMtd wirlig 

Rppra»   (ill   on« RJ)   «r.<? «  I*II   tin* •«•«•Rly   (A3)   homoR   in • vtil   Row 

for   «hi»I«In«.      Th»   «qutr*  «•«•   aanaratO'   hoard   (All   p'ovp»«   th»   «-«no' 

«an»rat»on,   sharing «no  aopi If loot ion  uf   *n»  R00  HI   ww«  **»•   aaaR   to 

Rrlu»   tRo   Inwortor   trpfMlttpr«   »no-  «Ike  contain«   th»   currant   OvarlapR  »ro 

tactiao  circuit.      TRo   |A  «ol :   poo»'   boo'ö  A2   »no hoat   »iok  •«•*•*>.   A3 

pro* IP»   tha  paoar   driw»   lnv»rtar   output   clrcailtt  onO   th»   «tarting  c» 

pac'tar   *m<tdh  circuit.     Th«  output   pow*r   lowartwr   tro««i«t©r»  on» »ho»« 

control   capacitor«   »r* oovntad  on   th»  hoot   • !•»•   MM*>I«  A3  POO   th»   r»- 

Pplnin«.  circuitry   on R2. 

2.2     TRXORY   Of   QRtMTlOR 

2.2.1     SQURRf   MnVf   «PC RAT»   CIRCUITS   (fifura   2-1   ) 

2.2.1.»     jprtr»t  RjUfi,   ^otrtfor 

Th«   2A «ol t   Re  poor  art»'   n„  th»   DC AC   lnuarj»r   atsaaRly   it Pppl iaA  ta 

th»   internal   circuit«   tnroua*  diop»  CR<   oawnta« on   th»  aitoRi,   ko»apiat* 

Ripp»  CR1   prat»-*«   tn«  circuü«   »'paart acclaant»!   r9*9r%*  »ol»r   t*     nool 

Th»    .npu*   «oor   throu#r<   CM1    <»   «or ' ••««   to   th»   «auar«  wow»   fpnvrato' 

-io7- 
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i. 
(MM  d  Al   •«*  ilio  f«a  airoctly   throw«*. Al   to  It«  IA  ««It   (MM'   bo«'«  A| 

thrjofh   connoctor  »in«   PI -1   «n«  k. 

I.I.I.I     9HlMaHf   OOf   gflftf   fcl'oMlU 

Th«  IA  ««It«   4c   >n«>wt   MM'      I   «p»i   •«   ta  an  AC  notworfc  coatpripag of   c«- 

»OC'tOr   Cl .    rMHtor   Al    *«WJ   0Ot«nt I on«!«'    A2 *»Ot«nt iflailr    A2   pro». OK    fr«- 

Ow»ncv   control   an«   If  aaJoStoa  to cauaa   IM   MCi Motor   .jni junction   tro*o<»tor 

Qt   to oacillat« «t a troojuoocy of  1400 Ms      Tu« output of Ql   i» appMaa acr«a» 

• oltoo*  «Ivioor   r««i»tor»   AA  an«   AS       Th«  pooitivo  »Ju  «t   tn«   junction of 

&A  and  «S   i»   appl'O«   to   th«  doch   >«out   (pin   l)   of   «wal   J-A oootor   tlovo  flip» 

flop II.     Ao*i«tor  »I*, «no  ion«'   doOa   CAI   pro»«**  tho  •$   *ott»   for   II .     'Ko 

(M  catcaood  flip-flop« within  II   dlvida  tho  IAO0 M«  ».anal   fry   fowr   to pro- 

duca  •  AO0 Mx  »ouoro Mpvo «t   tho  »ocono  flip-flop outputt   (Q ot   II-4 on« 

Q »t   -l-t).      Tho  outputs  of   II   «r«   !§0*   out   of   »ho»«  «n«  «r«  appliaa   to 

th«   us%m*   of   pu*h-pull   aaittar   follOMr   Puffer   fon»i»tor»   Q2   «no  Q». 

Tho  output»  of   02   OM  OS   «r«  «ppli«d   to   tho   tMO  »too*  »uah-pull   driwor 

ooplifior  troosfator» QJ    Q> «no Q»    Oj      Tho colloctor» of  tho final  »too* 

QA  OIMJ  Oj,   «n»o   tho primary  winding  of   «rlwor   tronoforoar  Tt .     lios   I»  pro- 

• iaad Ay  applying tho IA  «olt»  dc   input   poor   to  tho  contar  tap af  Tl   (pin 1) 

throuoh   th«   «aanor«itoa  contact»   of   r«|«y  At. 

tho »owaro oavo «oltaoa   ••  oavolopoa  in Tl   »»   follow»      On  tho  first 

ono-half   cyci«.   tronaietor»   OJ     <D  «no  QA  «'•   turnod on  by   Il-pin 9-     Tran- 

• •»tor»   QS     <a»  ana  Oj  «ra  off        Curront   MOM   throwfh   Tl   pin  I   to pin 2   ana 

• »   roturnoa  throMfh  tho IA «olt»  Ac.   aavalopina «aonatic  flua  in ona alro«.t- 

lon  in Tl .     On  th«  «ant   ono-nol«   cycl«  Tt     Oj  «no QA «r«  turnoa off  and Qj 

Qp     Q7  «r«   turnoa  an.      Curront   now   f I oar»   throufh   r1   froo  Tl •]   to  T1 -J   «*v«l- 

oorng «aonatic flu«  in tha oppo»  t« direction.    Halt action develop«» a 

Qu«'« M«O  flu«  In  th« uinain«»  of  T| .     Tho 'HUIIKI   »puaro «oua volteea 
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J«.«lopod   in   the   teconoory   o*   Tl    it   eppl••«   to  the  patio*    IMMW  circuit 

on   the   14   Woe   power   board   tnrowOh   connector   sin*   Pl-t,   9 end   10.      The   pone > 

inverter  ciiCuit  «ill   be   OicnNd   in  •   I« tor  per««rop*. 

2.2.1.)     Current  Ovorlood  Circuit 

TrtAifonor   T2   ond   rtntor   M  on   th«   24   .olt   pOMOf   board  »2   (Fifure   2*1) 

Ki   o«   the  overload Minor   for   the  ovorlooo protection circuit.     The  current 

throuon T2 developet  on oc  voltaoo «croot 44 «nie*   it  fad  to  tno ovorlooo' pro- 

tection  circuit  on   the   »quer«   «Owe   generator   circuit   board Al   through  connector 

pin Jl-t. 

The  over cur rent   MAM   «oltego  entering  the  circuit   through   connector 

pin rt-8 an Al   (F.our« 2-1)   it  half-wove  rectified by  diode  C«2       The  rect- 

ified dc  voltaf« »toritto charge  copoc i tor   C4.     under  noroal   ope ret my con- 

dition«,   the   «olteee   level   fro« CA2   I*  ->ot  high enough  to chore»  C4  to e 

level   tnet  «ill   turn  trontittor  Qf an.    With Qß oft,   trontittor  QS  it  on. 

end QIO    and QJI   ere c'f.     however     if en ovarcurrant  condition dovelapot     the 

overcwrrent  tens«  »oltea» «ill   fncraaoe end C4 «ill  chorda  to  the   level   re- 

quired  to  turn Qf on.     With Ojl  on,   t rant it tort  Q9 ttertt   to  turn off  and 

capacitor  CS  «tart»   to there».      If   the  overcurrent   condition   failt   to con- 

tinue,   the pooitivo   level   it   renvjved  fraa Qt.   turning qß off   and Q9 an. 

discharging CS and hooping Q»0 end Ql I  of«.     The  fee  con» tent»  of   the 

circuit  «re  tuch   that   the  overcurrent   condition «u*t  eaitt   far   fraa t to 

14 »econd»  before  CS can     chorea  to •  lovel   that «ill   turn QIO an.    whan 

the  overcurrent  condition   it  tuotaiaod far  fro» I  to  14 »«cone»,   CS  chorgpt 

up until   tho ba«e  of  QIO becoaat  forward bia««d  turning QIO an.    when QIO 

turn«  an,   thyrlttor QlI   turnt  an energiting re ley  »'   an«  re*o*mg the   24  «oltt 

dc  fraa the   inverter«rivor circuit«  thereby  «hutting dawn  the   inverter.     In 

addition.« fall   indicate tifhol    t oada evailoble at   terminal Al-fJ  that 

.1*1 



aoy   ho   ,»od   for  «   r«MQt«   foil   indicator   light   or   to  thut   down  other   «edulot 

of   (ho  tytte*.     Onco activated,   the  thut   down  cend   -.ion «HI   M «IMI>I 

until   the   input  power   >t  cycled off end on   . 

1.2.2     24 VOiT  POWCft tOAAO CJftCUlTS   (FltUM  2-1) 

Tno   Circuit   deter ipt i or*«   provided   in   tftit   pdrO- 
«reph   include  coapoi'itntt  «owntod on hoot   »m* 
NtOOly  A)  at «el I   00   thee« aounted on  the 24 
volt   power   board   Al 

2.2.2.1      »V—r   m.irtif   Circuit 

Th«   »quor«  «Ovo   drive  tifnelt   received  fron   tho  tfri^r   circuit  on   th« 

tquor« «eve oonorotor  circuit  Poor« Al   throve*  coeaocto.   pint  JI-$ on4  10 

or«  eppli««   to   the  OetOt   of   puth-pull   power   'nvertor   trent it tort   Qi   end  Q2 

«owntod on hoot   «ink  «ttoaOI,   A3.     The   return on  Jl-I   it  connected  to  tho 

LO—aii   eaittort   of   Ql   «n«  02   end   the  contor   too  of   inverter   power   trentforaer 

Tl.     Tho output  drive tifnelt  on  tho  colloctort of Ql  and QI or« oppl>«d 

•croot   tho  prieery   of  Tl.     Oiodet   CAI.   CA2   and  Cd)  ecrcat   tho  prieery  of   Tl 

• ct   to   Melt   tho     voltoeo  «ncurtiont   ond  twit chin«  tpiket   on   tho   tifeel. 

fppocitort   C2   throufh   CS   pro.'do  addition«,   filtorinf. 

Power   trpnpfonaor   Tl   «ctl   in   tho   ton« aenner   «t   trenaforwer   Tl   en  cir- 

cuit   hoard  Al   pro.inut I»   dote need       »hen  Ql    ft   conduct in« ond Ql   it  off. 

«eenatic   flu*   it   Jjveleeed   in   th«  top he I f   of   tho  Tl   prieery wtndlftf   ,n ono 

direction.     On  tho othor  ono-holf   eyeld «hon  Q2   it   conducting ond Ql    it  off 

tho «oonotic   flu«   it  developed   in  tho   loeo<   Holt  of   tho  Tl   priapry «iaiihf 

in tho oppotito direction      Tho neat no I   IIS  *oc    M» N.   spuoro «j«t cwtpwt 

voltoeo dowolopod  m  tho teconeory winding Oy  tho aownoti.  flua   it  tont   to 

pint A «no • of  tho cooler  connector   jl.       Cepecitort A)  Cl   ond A)  Cl act  et 

tho phot« thift  cepecitort  to provide the tecond phot« ot  cooler connector pin 

Jl-0.    Capacitor A) Cl   It added  I« parallel with A) C2 ot • ttarting capacitor «t 

-I»- 
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initial   turn-on  en«   then  di»co-u»ecte«  «ft«r   •Mrunatid,   $   IOC on»   *v   the 

»tart in« i4r«t<tor   »witch circuit  ••  ee*c   >**4   in  the  following «ereer««* 

When   th«  14  ««It   «c   »«Mr   to   th«   DC/AC   invnrter   I«   Initially   turn««  «*, 

initial   circuit   c««4iti««   «r«  a»   IOHSM        translator   <cl   en«   thyriM«'     41 

«r«  off   «nd   triAMtor   <0   i»   On.     With  Q)  on.   ttirtmf   ceaeo lor   »«it.hin«, 

'•lay  «•     •  «n«r«i*«a connect'*«  »tartm«  ce#ec>tor  AJC)   in eerellel  «ill» 

pheae «ni ft  c»K.t»  AJC2  throufh th« ««wrfUM contact» of *«.     tiaolf 

—|Iy     at   turn on  th«  2*  volt»  dc   •»  eeel>e«  to  the  AC   t lot no,  network   f 

my   r»Mio'  Rt   en«  ce»«ci tor  A2C1       Th« AC  tia«  constant   i»  »uch  that     after 

•eoroaioetely 5  »«cone»    capacitor A|Cl   i» chorea« to  the ec   level   roajuiroe1 

to footer«  be»  Ql       With  forver« »ie*.  Ql   turn« on «neeline,  the «ete of  thy- 

riator   Q2     turiina  02  on       Wltfc  02   on.   the   feeee  of   03   i»   revert«  »iaaajW   turn- 

ing 43  off  «n« eeenerfiiinf  relay ft I   «nW a) »connect i n« »tartUf capacitor 

MCI   fro» the oneae thift  circuit.     To««,   for   initial  »tortinf.  AjCi   one 

AJC2 ere connectee  In oerallel   «ro»-e.-.g a «note »hift  cooocitonce of * uf. 

After aeoroaioete W S »econoa  relay «'   M eoooerficoW *>»connect•n« A}Cl  a*« 

lea*in«  *)C2   to provide a  runnine, phoe« »hift   ceeocitence of  2  uf 

A O(aero)   to 2« volt  peea-to-pee» »euere »«eve   (12  Vrae)   «oiteoe  i» evel I 

aaia  at   the  cooler  fen connector   *t   to tue»*«  power   for   the note   of  a *r»te» 

lli.»»)   fen   if   on«   i»   r««jyir«e  hv   th«   »y»teo  «et iff) 

-11 



IfCTIt»  III 

MINI 
J.I     COOUUMMQ»» 

Outline «rowin«.  Hooro 1-t   »haw«   th« pprtinont  outline o*a1 «ountfng 

«•t«   »or   w««  of   th«  «0«t«n«r   In   IMMPMI in«   th«   OC/AC   lnv«M«r   a»KI*t   In 

•   ifttta   layout        MotO   thet   the  «i«»n«lon«   »ml   tolerencet   r«fl«ct    IN«  ectuel 

•rcMin^ «at a uhich  In  MM«  cote«  «If for   fr» or   •uppleaent   th« «eta   in   tho •! 

»OOClflc«tl«n.     Flour«   )-1   It   tho  OC/AC   lnv#rt«r   ettenOly   erewln«. 

s.i  MBBMB BBMB 
Th«   OC/AC   Invortor   i«  nounta«  on  «  flat   ulinf   four   *0-)l   «crow«       Tho 

•crowt   tnoll   he of   tuen   i«natn  at   to aaten«   into  tho  OC/AC   Inwerter  no «or« 

then     210   inch   Myon4   th«  »e««  noun tin«  turfpee        It   con  00   operate«   in  «n> 

attitude       Electrical   connection«  era oooo  through  thr««  cehle« ehich oro 

tupplie«   t«*elve   mchot   Ion«       Tho  cut    i«n«tn«   of   tho   thr«o  cehle«   on«   tho 

connector«   for   input   «n«  2«   voltt   output   «r«   to OO  «Ota'anne«  hy   tho MMl- 

Coi«r   tytt«*  «•«la/««'        Th«  connector   for   tho   output    to   tho   cool«'   «Otor   ou«t 

ho  P/h l*-C-77)SO*-2   to «et« uitn   th«  connoctor  on  tho «otor       'Mi   connoctor 

i»   ««'r   frefile.   to  caro  oott   b«  «aerci«o*   in  «09001*9   it   «n«   in   ti ohtenlnf 

tho  ICO  «hich hoi«'«   it   to  tho  note   •»»•«• I»        »Ho   thit  aotor   cehle   thou I a 

«o   i'onood  «t   »oa«  oomt   no«r   tho «oto'   to prevent   ttrotsm«   th«  connoctor 

and   tho «ir«   l«e*«   to   1t  hy  hen*linf or   »'»ration 

Th«  OC/AC   Inwortor   i« on« of   tho  •»"   hoot   ••«••petit«  «eoule«     »o aount- 

<n« of   it  nutt   toho   '"to con« lOOrpt i«n  th« ho«i   trorrt'er   r««u'rooentt  4i%- 

cyttW   in   th«   toe t ion  on   there»)   ee«. on 

Tho   Inwortor ho« huilt-ln  o.«iloo* protoction «Pilch    «hot«   U   OOMh   If on 

eace««i»e  cwrront   I«  OOP*  b,   th« «otor.     Thor«   i«  no hellt-ln protoction  for 

into-nol   fowlt«   in  the   'nvprter     1 »• If .   «o tho  tytta* «o«'«nor   ney «tl«h  t« pro* 

«lOO  «n  ootomnl   circuit   fcroohor  on  tho   input   1—»     1 • no«. 
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Fifur«   )-2.     K/AC   lnv«rt«r   AaMH*ly   Or «win« 



£ 

0«lv   IO   th«   *«Mul|'   Cool«'    -n   MM'   4<»»iMn«n   Ir   •   cMor   IM„H   IrttM 

Th.»   iifmf'unt   thrrMl   MM     «m^liw   «utt   M   tHr   into  ittium   «*%or 

•Mifnli»«   •   C«»«or   MJ(    MMMHI   «V«tO«        «of«'    to   Wet.or   III   «•   Chopl* 

'    'or   «   Mt«i IM   4<%cu»tntr   of    tr*   SyttO*   tt«r«(l M«t>ons 

-If7- 



I   "     UUTMCAt   i»Tfc»FAU  PATA 

1.4.1      IN**   CMMACTCftlSTtCS 

U)    «»iff 

t       Urrant 

(C)       »Mr 

J>.2     OUTPUT   CMAMCTCRISTICS 

U      To  HMulir   ^oi« 

K lOM   Shut - 
TiW   0«l«y 

(4)     Syata» Cooling far 

mMtmm 

2.0*0 * mmamr— 

55 am «•»•*-»» 

5*0 2 awi 

II5219   «olt»   oc     <*00  1» 
2   »»01«   IQu«'t   *«*• 

&0OOC tor    th, ft«0   .rvj 
— -ott» ami«» 

MlJ 

•Oltfl   00    (12   Mrmg> 

(0   to  24   *0t>) 

-«< 



I. 

i   -  }     «MCRlAav   EUCTftlCAt   MSlfi«   U>»W»t<U'10» 

I   oc«   the   input   now       eedt   tr   the   Coo)«'   COMI«   * • am   th«   Bo>- 

loa'd    ttrainil» >•«   tChaM 

«a '5   *o't   *00  M«rtl   voltaoe     «pp'O*«««* 

>eeeH   »hoe'd  not   M     outac   «Jttcant   to  o-   bundiK   too»'-*     - 

oth«     >•«•»       Doing  »«.   oov   • ne)Mce  mw>rn<  tier« 

!••«*•        ro-    «        •«•      «etort        ««as   fro»   teroin. 

»Qu«»  »••-     thou id   t»   «apt   ape •   pofco«     «eo» 

Sine«   the   lnve-1«'   a   »»   pete*   «wo«m«'r «.. 

55 MM   inowt     feft -••.»  outpv. thoul* not   »a   locate«  TO«-   or 

«decant    to   hoot    »en» «c«   p«' '        I      «»»«"*       •» 

Sine«   terainel   £1      E2      £}   carry   «   pot«nt>«l   of   »»5   wolf»   «nd 

POtant < «My    «OflOTOm    to   M'tonn«       th«»«    teronnalt    »noule   Om   P 

ter.t«d  »v  mmrr\mr%  or   awer«*  »ueh   that   Kconti'   contact   cannot 

fee oaaa with   that«   terennalt       'n«  aeXTiej*  or  qu*  d»   thould  *• 

urM      115   volt» 

tha «oiiiauai  input   of  26  <oUt  dc     rpPtPtP*   ftt«.     I 0OC  am 

percent     0 5 «Ott     »a«  »cheoet.i.   d'«u-«r  '   iju-» -     I   ope'« 

•at«««',    not    line« |      om   a   %\   p«'    • »   «ny«ft«'«    f raa   0   *99  Mtll 

to 0 552 «ett»     o*«'*-   «»i«d 

I 
-I« 



SECTIOh   IV 

\Lii 

*.l 

n  j'-ovij»     ifonntofl on  tho  fost   an« II'^MWH   ro«ui roaonts 

to »• co*«i«Oro«  <n  tho  JS« pn* «pi    ^IOA of  »ho  tC/AC   lnv«rt«r  *o«ul«,   a 

Of   tho  Coolor/Invortor   hoOu.'o       Fraoontod  itrtin  «na   tho   toot   oouip- 

roo-j.'-«•nt».   (Mt   tot   4p.   aijostaant   onO H   wnni   tochmouos 

•LXHHB 
Tho  folloMitf,   or  O0u>««lonc     tost   oqwiooont     »   -oou1po0  to  »orfor» 

tho -wcaiun,  operational   toots,   adamants,   on« ad just «an it  on  rho K/AC 

tnwortor  hodvi « 

Tohio >*>!. fol to». -»9,   prooams  a   I Utin« of   cassoorciol >v  a*oi I oh I« oawip- 

Pt «Mich hos  hoan  found  to ho oooouot«  for  tost in», of  this ootfulo. 

•> 

rO0l«   <*-' 

»OMor  Bos 1 on 

OsciIloScOO» TaOtrcjr      | 

Diaital   A»lt>—|»i Flat« 

Stop hatch EohMMO  Scientific 

k.1.2     SPfClAt   TOT  EQUIPMENT 

'"onvomont   «eens   of   i interconnect 1 no,  tho   *«rious  ««uionent   JS   i   <n 

"M|  tho  X/AC   Inv«rt«r  »edul«  eoy   bo  ecttteved  By   '«Or. cot in«,  •   tost   sot 

•  t««t   sot  -my  ho  '«hrceted  trim tho  i r»fonset 100  In Floor«  *-• 

)0J71 
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«.3     SOCIAL   TOOLS 

•to   tOOCi«!    tOOl»   «r«    ri^IrM   tO   tMt    ttl'l l« 

«.«    r«T SCT U» 

F' 9wr«H^ |t « j<««r«o of  tha  typicol   interconnect tone   j»od   in •  t««t 

•Ot    üp. 

Operational   ititui  of  the DC/AC   Inverter  «tooul«   «e>   CM  eoteroine* by 

tha  foMovinf  toots. 

A.5.1     iUCTAICAt  TESTS  4M ADJUSTMENTS 

'•rtom eecn  toot   of   tho  follow! no. poroar«phi   in  the oroor  pratente*. 

Verify  «  prooor   retponte  or   indication  Oof or«  proceed«"«  to  tueeepuent   action«. 

A.S.I.I     CnliOrot.an at   Toot   Sot 

«•.S.1.1.2     Apply       HO volts,  «00 Mi  between  tenelnels  N wi 0   («  It  newtre» 

«.S.I.1.3    Mith  tho OVfULOAO «witch  OFF,   tho At woltooo ocroot  «1   »hoi I   oo 

•».0 «0.5 *e*. 

«.5.1.1.«    Sot   OVEAtOAJ twitch  to OM;   tho  «C  voltee» ocroot  »1   tho11   oo  7.S 

-0  2   VAC.    (Apjtrtt   »3   Ot   necaetery   to  echieve   tho  proper   *olteeeJ 

«.5.1.2      ffllilimnf    rntnrcojinoct<aii 

A.5.1.2.1     Connect   tho  DC/AC   Inverter  to tho  toot   tot   ot  »hour,   in Flour« «-2. 

«.5.1.2.2     Interconnect   tho  tott   tot   enp  toot     eejuipeent   ««  thaw«   in Figure «-2. 

«.5.1.2.3     Vorify   thot   «II   tho Ohovo  connoction«  «r«  praporly  «OOO 

i   it   not 
•tdotoo-. 

If   •   OOttory   Operated   MCillMi 
jtoo.  aecf Moeceee «round ewtt 



I. 

OMTPWT 

«CATfO 
TttT MT 

CM * 

CM« 

A3 

Flfur«   *-2 OC/AC    Inv«rt«r   T«» t    S#«up 

I 
I 

»or 

LL 



f 
» 

« 
? 
JL 

CMAHMCL A 

I ft* I 
(Al 

CKANMlL   • 

(•I 

'» 

Fifyr«   <•-}        OC/AC   Invtritr   *«»«for*« 

im- 



I 
1 

«..S.I.2.A     Turn on  tha  wMr   »««»1«   an«  adjutt   tha  owtaut   to  l*>   *1   V*C.     Sat 

the paar  »upply  currant   I («It  for S a*p» 

••.S.I.2.5    Sat   tha oaci II aacaaa contrail at  fallout 

CNawwal  A 10 •oiit/<i..nM 

Channal  • 20 *oltt/dl.<»«on 

TlaB/tl« O.S •llllaacona» 

A.5.1.2.6    Sat  tha digital wultlaatar  to *CV.  20 »alt   raiwja. 

4.S.I.3    ijMH fc TiM 

Sat   tha  tati   »•<   *0*f* »witch to OM «««a «i«ul tanaou» ly  «tart   tha ttap 

Match.     Mota  tha  tia»  ra*uiraa  for  tha  input   currant   tu drop ha'aw )  mm* • 

Tha •iao**d  t:aa «hall  ha S.O »2.0 «aeon«». 

A.S.I.A   QmftMi *tn1arm 

Tha DC/AC   Invartar output  wavafona thai I  ha as  »hown  in flyura  u-J 

A.SJ.S    rnn ?—r 

Oapratt  tha  tati   tat fAh hOtffft »witch i—amarl ly. 

Tha  tatt   tat   fAh POMC«  TUT   H«M   thai I   illu»tnatt. 

A.S.I.i.l     Sat  tha tatt  tat  0«4A4.0AO twitch Ok and tiaulatanaourly »tart  tha 

ttnp watch      Mota tha tiaa  raaul rad tor  tha output  tianal« ditplayad an tha 

jtci Hotcopa to drop to ioro. 

Tha «laptad »(•» »hall ha M   MO taconaa. 

Tha OITf   lifht  »hall  aliainata whan tha ttpnalt drop to tore 

%.S.I.».2    hota tha  raodina on tha dlfltal «atar. 

Tha «oltaaja »hall ha 10.0 *0.S VAC. 

A.S.l.t.)    Sat  tha OvtAlOAO »witch  te Vf. 

Tha tiri   liwxt  thall  rmmln ail«lnatad. 



*.$.!.•>    Wl   tu*  (Mt   Mt   *•#€•  Mit et  OFT  wwwtif i ly  9*4  than   roturn   to 

m. 

T)M im   lioftt   »Koll   «•tinfuttfc m*4  noratl   OHridon «hall   b«   rmorM 

MJ   9lfitifti£ALJ»üMUI 

Mo «ocfionicol   llloilM   It   ro>iir«4  for   tho  tC/AC   Irwortor. 

VS.)     AAJUSTHUfT   1»  T«t  STSTUt 

«rfhon   inotolloo'   in «  »y«to».   tho   ÖC/AC      Invortor   If   tooloO  «A«  no  ofjirtt' 

M     »tCIAL   MB— 

Tho  OC/AC   Invortor «otfwlo  roowl rot  no »ooool  oatntononco OttOMtlon M- 

ronä   tht   rout i n«   »rooXurtt   'OIIOMOO   for   »onorol   o'octrlc  oOjuipaont.     Wo  tiao 

itt  «ro  tontoinoo   in  tni»  «oOul« 

-«•• 
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1.1.1 CMUft/InVfllTfft.   INTMNfO 

TU» Cooler/Inverter,   Infrared cooon nodule   It   conpr . M< of   CMO 

seperetely   functlonlne assent I >«t     the NotfwUr  Cooler A stone» I y end  the 

X  AC   Inverter Att«*l,      Till«  section of   the —I   descrieet   tlw  function- 

in« end provides dot I en  Inforwatlon on  the Modular  Cool« The »CMC   In- 

verte-   I»   detcrieed   in Cheoter  „ of   the neneel. 

1.1.2 NNULA«  CnOtl« 

Tlw  Modular   Cooler AiKWIy   It  •  Stirling eye I«  cr>of wie   refriger- 

ator  ceoeele of aelntelning a   tonneratu re of  eeero»   natal*   77*Kelvin  «t   tlw 

cold  finger «ith a Iwot   loo«' of   i   0 watt Tlw noeViler  cooler  prov>ee»   tna 

cool In«) necessary  for proper operation of en exte.nelly  c anno c too*  infrared 

detector array.     Tna  4afactor  irr»?   Is  contained   In a cewnon or  special 

•e tec tor/tenor «oduI« -nich  I» nechonlcolty  interfeced «Itn tna cold finfar 

of  tna nodular  cooler. 

1.2     InTt— lüdr   irtH 

Tna nodular Cooler he» aeon designed to bo  Interfaced «<t* other «ajor 

cannon end special  nodules   to form en   integrated f >rwerd  Looting  Infrared 

(ft I») or Theme I   Inoelne Syttea.     Tna Nodular Cooler net neon specifIceMy 

do«i«nod  to he necnen I ce 11 y and  tnemelly   Inter feetd with a do to« tor/dean* r 

nodule  to provide  tna cool in«,  neejuired to neinteln t?w  infrared detector »rrmv 

at edwroaiootaly 77* «elwln. 

Tna  nodular  Cooler   is  eeeigned arlawrlly  to a-t   integrated   into a  system «s 

port  of  the Cooler/   Inverter  coawon nodule «•• th  the nodular  Cooler  surely •«« 

1 
" 
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^ 

t*e   raqUir«e  cool inf.   'or   •  eotecu      trroy  on«   the  at/aC   inverter   »uppiy.rte 

115  ¥oc     MM Hi  p(Mr   for   t*e  cooler  aotor       However .   the noewier   Cooler 

• loo ee  eetiene*   into |     y»to» at  a  MMnn noowl« «itkowt   ihe  DC/AC   In- 

serter   if   MM  oihtf   tu'tefci«   11$  vac.   MM »«  power   «owrc«   1»  available   to 

i< Ive   tn«  cooler  aotor 

I   )     TtCMWICAi   tr*jCiriUTlOW> 

T*n*  technical   »pec if.catlor»  for   the HoOwl«r  Cooler  ere e»  folio**: 

farpaotor >eoc»f 1 cat tor 

Cool   «our  Tiee   (MM jowl«   (rwjreai   aea»     10 alntite« »e«.aw»   to   IM*  Kelvin 
ply»  heat   input   renf'*9   fro»  toro *h -r     IS •mute«  aa«iau»  to   77*  Kelvin 
»tertiea  to 0 * «Ott  at  cold  fieaer 
taaeeretwre of   77*  ft  ) 

V0lt4 MS *   19 Voc.  MM Mx.  2 
kk  Mlltf  roainol) 

Cool Ina C (. (watt») I «Ott fro» W to •IJ,C 
eat«eat «rlaetaa Hneerellv fro» 
I «ott at 2)*C to 0 4 watt at 
M'C 

•MTt 

ro technical toeclficetion» involved -'tr- 
interface raawiraaeat» »wen at aachenicel 
confiewretion. into»connect ion end aowntin«, 
information, refer to Section III. 



Steno* !i 

i. 

The  ftoevl«'   Cooler   a»taaa)ly   I«  •   $tIrling-cycI«   cryoaanlt   refrlfaretor 

e>l«an  by  •»» AC   irlM  aotO'        11$  Vac.   «00  Ml,   2 -pheM   praar   for   tha   «ri«« 

•otor   I«   utully   iuffl<«4  »v   tu»  OC/AC   Invertar   eoaajatly.      Tha  «otor  «y  plao 

be  drl«pn  frej» any  other   suitable   •!*> Voc.  «10 M:   power   tource. 

Aoferrin«   to  Flaure ].|,   «ajor   roMponeutt   of   the  Modular   Coolor   ere 

the  dri«* «oto>      the   rojojreialon cyHitfir  and piston,   the   ripmntof  »na 

tue  col«  flneejr.     ***» worhl«*.  flwM   «n  tu»  center   »ytte*   '»  tallwi ee*.     Tb* 

•re»»lon  piston end   rtfiwitof  er« drlwan by  •  ;OMT  drive «otor   line«* 

choni'^ally   throueh   the  drive   rod*  attecned  to  tha  ertnk »Haft  appro» '«ate t . 

90*  owt of  pheee 

Threaded «eapuinq hol««  ere  provided   in  the cyHn*}'   «»I et «»II  e»   lr 

tu«  BOM.     To a»lnt*ln  tu«  »p«clfi*d oaaratia*  i««ir«tur«  or   77*   *   (Ralvln) 

• t   tnai  cold  finoar,   It   I»  essential   that   tha cylinder  hood  be  ettoihed   to • 

»u'taol«  hoot   »in*  «och et  e col* o ioto  Hoot  exchenaer       f»r  de'.ei I»  on   the 

theraal   Interface  roejol r«j*»ntt,   r*f*r  to Section   I • I   of Chapter   1. 

2.1     MB  1  OnMTIQW   (Fiouro   2-1) 

TU* Moduler  Coolor  UMI  hai I u*- aas at   the «orfclno,  fluid.     Tb» «et   •» el- 

tomotoly  coeatratted ana] illoj»i   to expend.     The caatpnattlon pit ton an*  r»- 

eenerator  ere  driver,  by  a  cceeaon  drive «otor   throw«» a crook «echemt« with 

too   ro«a»irator   notion   l«fo<oq   the   pit ton «of or  by  e»»ro«<«etely   90'   of   crenfc- 

th»ft   rotation.     Internally,   tha  reejoneretor  contain«  a «atr.»  or  porout «at*  of 

flna «Ira Kevin«, a   lere» haat   transfer   capacity  to tha noH«a «a»       Tha «*•  can 

flow fnaaly hack end forth bat»«jar  tha coaerettion cheedntr  above  tha coaa>r»ttl*n 

•110- 
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pi»ton end the ««{Mint.or -ha«toor «t th« end of the cold firwjpr toy HoMin; 

throueh the regenaretor «atriB and connecting cfcpymels m the ^wtmor 

Cylin««r   we I I S . 

The   cool»-   syste* operate»   in  the   following Mnwr.     *»   tha   caviinor 

pi »tor  cowpresses   tha  nelio* 9a».   tha  9««  91 *e»  off  haat  w*ict<   >•  drawn off 

o,   tha cold plata haat  exchange'   theet   »in<)  and  tha  fina  or  tha  cylinder 

well».     The   -oaprastior  of   tha  «a»  av   tha  coa*)re**ipn piston  force*   tha aaw 

thrcwgr  tha  connecting  channel»   mto  tha   regeneretor   «atria.     A»   tha  aaa   flow» 

throuajn   tha   'tamarttor «atria  toward*   tha expansion  cnawee'  at   tha and of   tha 

cold  finawr additional  haat   n drawn  fro» tha aa« toy  tha irlaj      HksvVA 

tha  9tot     »   colder whan   it   'eaches   tha  expansion  cnaastoo'   thar     •   «aa entering 

tha  regenerator 

*nan  tha praatwra   ir,  tha  coapre**ion chanaw   »tart« decreasing as  tha 

cassaraatoio» piston «ove»  hack,   tha  coo I ad 9a«   in  tha aaoansion  cheater  start* 

expending.     This   cauaa*   further   cooing  o*   tha   9a*   which   than   flow*   Mo 

through   tha   rogone rotor   tOMards   tha  cowpre*sior   chawaw        T?w   9a*   new  cools 

:h# «atria  a*   It   flaw*   through  tha   'egeneretor  end  through  tha  connactin9 

channels   mto  tha  cowprassion  cheasber.     With each  succeeding  cowpress'or and 

expansion cycle,   the  tewpereture of   tha aw*   in  the expansion  chawtoer  of   the 

cold  finfar   .s   reduced  until   the  groes  cooling equals   tha   !otsss     («)  77" • 

Tna  cool   down  ti«a  to  reach  77*"   >s   fro*  12   to  15 «mutes  under  noraal  a«to   - 

ant   condition*       One* down   to  the  stetoia  operat•nC  tawpirat -  *     -  tr» »ach 

cycle  tha cold  finger   ir  thenaal   contact  with  the detector/power     «ao<ti 

an>  he«'   generateJ  by   the  detector  errpy  or  entering  the  «ewer   through   tharasl 

leakage 
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StCTlQM   II I 

i       cof imiurio» 

'•«ur«   }-i    «2   sheets     show*   the   pertinent   Out '   n*  pad  aawnttnc   «at« 

'or   ute  o»   the   designer    <r     ncorpo'ii m(   the  Modular   '.ode'    <r   •   svsta* 

layout       Mote   that   the  o>a«itiOiii  «no   tolerances   't'ltci   the  actual   drawing 

eat*  MwMl   T   .O»   cases  diHtr   fro» or   tuapleaant   the sat«   la   thr 

specITication       Fipure   3-2   It  *  photoorepr  ot   tne  Modu  <r 

The Modular   looter  m»,   b« operated   "   anv  attitude       There  *r«   tapped 

•ouot  ne.  not«*  provided  botf   Ml   the  oet«  and   It   tha  c»inder    «ad       wow- 

't   >*  utuaiir  better   to ute  tha head woo« tine  sur'ac«  »  x»     I   has a c later 

control   or   tolererwes   between   this and   tha cold   'meer       Alto,   since «sad 

teat   transfer   fro»   the  coolar   •»  eatentiai   'or     t»  perforierte«,   haad «u«t 

• no.   is  preferred a»   dscussed   ir   tna  section on   thermal   das 

Sine«   tha  detector'dewe |        .   «ttachad  to  tha  coolar     MM   I   «ownt- 

inq   in   tha  tvste» oust   fe« eccoapiI shad at  a «Mil       * jr  o»   tha 

cooler   «ountin«   involves   tha  uta of  an aiiamnu*  rio>t-engl«  brocket   to wt 

tha  haad of   tha coolar  and   tha mountmo   flanfa o»   tha  datactor'dawar   modul« 

«re attachad       towel   pins   locate  tha  bracket   halt tab  to  tha   systaa  structure 

-n.cr may  be t  neat   e>chenear  assembly dt dascr  had   in  tha  thermei   aes-ar   sec 

ion       «• MM  astaably  of   the  coolar.   datac tor /dawar     and   'ha  »rac> 

.djuttaants <mi*t   be provided   to commentate  for   di«e«s>ona>   tolerances   hi   the 

parts  to  that   the detector  alaaants can be   located   >n a  rimed  relation  to  the 

bracket   locating  dowels       MM«,  permits   the  cooler-detac tor  a stomp 

aawntin« bracket   to  be  -ewoveo and  replaced or  another  etteePly  to be  sut 

tutad   in   the   syste»   -   rnovi?   oeed   for   o. •      *     tvstea   real itnmont 

-2'3 
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The   br*ch«t   f0rwt   the   mterfece   betwe««   the  cooler   hood  end   the  hoot 

eachonfor        It  wutt   M «ode of  • «eton«!   hoyinf hi«*   therwpi   conductivity 

»•thOMOr-   it     «pot««  «  tlifht   «Oder)   th«rw*l   -etlttence.   it  «id»   in d<»trlewti«f 

th« coolor   hood output   into  •   lereer   twrfece eree of   th«  h«et   oachonfor.   end 

th«r«Oy   »id«   in   (ht  o*or-etl   hoo*   tr«n«f«r.      Th«   cooler   eowwr   41 ««ipet ion  of 

— «ott«   I«   1      dee  eoout  eouelly  between  tho electric«!   lotto«   in  tho «otor 

end   th«  wechenicel   lotto«   due   to  friction  end  cowprettion  work.      In «   typicel 

«ytton.   ebowt   <*0 «ott«   •«-•   conducted   to  tho  hoot   eectwjneor  with  •   tewoorptur« 

difference  of   ooowt   th*C   between   th«   coolor  cylinder   heed  e«d   th«   itrtttt of 

ootomol   cool in«,  ol r   throueh   tho «*ch«ne«r       Th«   r«eeinirwj k «ottt   or«   treno- 

'er-ed  by   rodlet ion  «r«i   convection   to   th«   : n« t do  ojf   onO  howtin« of   tho  tyttoo. 

Th«  power   conntttor   on   th«  «otor    it   *«rr   frofilo,   SO   tOOCiol   cor«  «u«t 

bo  eaercited   m   tiohtoninf   th«   tcrt»  nolOin«   it   to   th«  «»tor   end   in  eneeoiiw) 

tho «otinf  connector       Th«  col«   fineer   hot  o  «Oil   only  «   '•»   thowtendtht 

of   on   inch   thick.,   to  eat tee«  cere oust   bo  J»«0   to  protect   it   froe OOoooo   in 

hendlirwj.   peck in«,   end   mttelline       Th«  cold   fin««r   it  nooinelly     21)   inch 

»norter   thon   tho «Otinf   -ocett   in   th«  Petec tor-Pewer/Het   »eck   «edule   'here- 

eftor   celled  Detector   Modulo»       Th« eatruee  rpnoo of   thit  dooronco   It  fro« 

174  to     227   <nch       To ettoblith  thor«ol   contoct   between   th« end of   the cold 

fineer   end   the end ploto of  Power   r«c«tt.   on which  »he Detector   it «owntod. 

e bellow«   (SM-C-772797)   •»  utuoliy  *«ed  together  with e  th«r««l  «root«      Tho 

bellow«,   filled with  therwei   «reeve  end «'th «   thin  fil« of   the «root« on 

r 



th«  «nd,   If   »ItcM  or   the  and  of   tha   o»l«  finoor   «of or«  Mount in«,   the 

Ootoctor  «odul« on  tha  cold  finoor.     Imtrmm  car« a<utt  ha anarcitod »o M 

not   to  «—•••   tha   cold   finapr or   BOMOr       Tha  Oatactor   «OOulo  it  hold aplmt 

tha  cold  finoor   ftanoo toy  f*'  #4-12   icrtM   thraadad   into tu«  roar of   the 

Ootoctor   «odule        «at«   that   tha   Oat act or -OoMar   MtOPOly   in   tha   Oatactor 

«ooula  can «a  rotatad and   lochod  in any «noular position  in  tha «oOwla 

•a  r«*w< rod for any particular «yttan optical   layout      Thl» odju«taant 

«aat aa «aa» «afora aaaaaalin« th« Oatactor MDOVI« to tha cold finapr. 

J.J Th^ftS Hf'f <rWM¥T'<r»* 

Of «ii   tu« Coooon «oawlaa.   tha «aooiar Caelar aoaaa  tha «raafaat pro» I «a 

for »yatajn thanaal  «Oslo» hath aacauaa  • t ho»  tha Maha«t   thorm»i  d<«»ap»tion 

(a* «act«)   and aacma«  )ta aatastor coo1"»« «arforaanca datariorataa at  • «vatad 

taaaaratMras  uh«r«  it«  cold  finoor coalinf   load)  I«  tha  araatatt       for  thaaa 

'•adorn   it  haa a «ary «ion If leant  affact on «yotaa thanaal  aaaian and  i« di*cu««ad 

In «»tall   in  tha »y»tan   Thormal  aoalfn Con« «dar at ion»'    (Sostion   11 I  of Chaotor  I). 

Tha «yttoa can ha da»I«nod «a that   thara  I«   <«r,   Httl«  I* aofocu»  caMadd) 

ay thanaal  «a»on«ion« Mithin tha Cool«r.  aonor.  «n« «tructura.     Th« do* I«nor oaat 

tana  into accoMnt   tha »^oro^a oaor«tinf tonparatur«« «apactad  In tha «lot«,  ho- 

••r.   «tainla««   «toal   and «luainun «art« «filch «aha  up  th« osaor.   cold   flnaor, 

c«al«r   and «Mintln«  «tructur*.      In a  typical   «y«t««.   tha   »OC«l   piano  of   tha da- 

tactar« nay  «hi ft  «Oout  0 09S   inch  far  «n «aOlant   tooporat^ra chanoa of  I00*f. 

-IH- 
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U)      Cooling   Cft*4>C<ty »»•«    COQMrtf   c«*4K>ty   •(    77*«   »n   th«   «*.tM 
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J>.1     »«OUStlNC  CMMACTUISTICS 

lo)     CoolOow  tlM      with • MM)   ,oulp  tftpnppl  «Mt  plus  • »«Ml   IOM  rif«in| 
fraa 0 ««It  «non «tort in« •(   rooa  toMoroturo  to 0.» 
Mtt   Pt   77**.   10 «IrvutPt  Maiou*  froa   turn-on  until 
100'ft   If ocnipMO.   I) ainutot M-»aua  to ocNi«««  77*« 

(•)     AwoibI«  noiM      *ho  »M^'-M to. ••  IOMI  pt  • dutonco of 2$  f«l   it 
r>ot   to «acood   tno  tound  irttiur«   !•«•!•   Httol  Polo» 
TM  prMont   unltt   do not   fully  «Mt   tHlo   »o   in  ap- 
OlIcotlowtwMm   low nolM  If   iaoo'tont,   OMdloprpt l«n 
thou Id M  glvon  to uM of  • BOM tic  aMorptior  troot- 
•Mt  of   tno  coolor  or  tap hMlrif   In «mich   It   I« aovntod. 

Cpnfpr frM 
(Mt) 

»25 
2S0 
soc 

1000 
2000 

Octovo  Mad luioo  tound  prttlur«   U.ol    (Ot) 
(Mt) Moforonco  0.0002  aicroMr 

87-175 
175-J50 
J50-700 
700-IM» 

IÖ00-2S00 
2SOO-5400 
S400-II200 

).*.»     *PX   ..APT  iLtCTRlCAi.  »CSI«M COMSlttMTlOM 

tlfteo  tKo   «noui   poMor   load«   to  tho Coo'or  coain«  trxm  tho K/AC 

tnvortor  poMor  Oo#r«j   tpralaplt  If,   fl   and  £3   (MO Flooro  2.2,   C»uotor •) 

Ml I »or   115  o»t  M» »orti   «o ItPOP   I appro« laptply %* «Ott«).   thMo   load«   »ho,   J 

not  M   'ovtod  Mjpcont   to or OoadlM   to««thtr with,  otnor   looo».     «olao. to aoy 

indwua VMtnloi  »loao»«   In   ta*  othur   l«M«.     Por  p   liko   r«*»o«.    >OOM   fro* 

t oral a« I   f%  «ad  f5   ' *•   'Oil   »MOrp MOVO)   ihojK  M  k#t   poort   fro*  othor   l« 
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«LWMNT/miVttWtNCC 

Thl»   »eetior.  prow I «at   infonojtlow an   tte  uit  «^d alI PWP wt   reojyl re*s?'>t» 

to M  considered   In  the uM end application of  the Coolor Modul«.     »resetted 

herein «ro   the   to» t   oowlpnent   rtqulrwMtl,   te»t   tot   up.   edjuateont   end  lilf 

•ant   todwili 

«..2 

Tho   folloMlof.   or  oOuUalont .   tott   eouipoent   It   reowl red   to  per for»   the 

nece»»ar>  operational   tattt.  aHfynattta.  and edjutwent»  on  the  Coolor. 

o.I. I     STaNtaRD TfST {Qo!W«tr 

Tokio »»-I.   folloMlnf,  p rotor, t» a   Httlne. of  cooaiclilly aval tool« 

Ipaoot  ^c»>  ho»  boon  found to be • *•<**•'•  for   to« tine, of  thlt oadole. 

S"»OTJ*«0   TfST   CQUf"*«NT 

Kanwfactyrer JMlL 

»r  Suppl, »OMor eetlfn )o*OS 

»r Soeplr   M Lonftde | 

Oifltal  Multlaotor 

Mattoetar. *c 

Stoo -etch tdnond Scientific 3017» 

V CWMO »unp MO ten Owo too I I 

Oioda 1*1*0 

r •« 

ootron 

Sensitive «atee'cn 

fdoond Scientific 

tntlcn 

«*»7 

Hot  rooolrod  if   MS «AC. MK> •* .   if  sever at   100 -at» ceeedtv 
*  ave< leblo 
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k.t.l     SHClAl   Tf$T   CQu!»**«T 

Th«   ipKliI   ooulpapot   '.»tod   >n   '•*>!•  M   »t   rNulr^   to 

tho  DHrttionii   »totu«  of   tho  Cooler  Modul« 

Tool« %-2 

SOCIAL   TfSt   EQu!PHf«T 

toly  to»t 

Hi 

•OC/AC   Inwortor 

Cop.   Cold  Motor   Thtnol 
To«t 

-Ooptor.   Cold   rtn^ar 
THon«l    T„, 

w«nu'«ctVr«r 

USA  ICO* 

•OVSC/6S0 

SK-0-77)»» 

20020ft 

Tost   OOMor 

Ncuntlno,  Ploto 

Stonpoff   Support 

Toot   Sot 

1008101 

2001219 

1002100 

2002099 

Soo  Hfuro *-l 

»r   I»   «/•   loblo 

Nmcüoi 

•MMM 
•MM 
»•or I cot«  LocoMy 

roojMlr«d   If  oltornoto   \our cm  \A   IIS  V. 

*.J    SP1CUL  TQOCS 

•o tpocio*   tool»  or*  npojwirod  to  toot   thl» 

*>     1ST   HT U* 

flour» *-2   >•  •  Jloor-o* of  •   tyolcol   t«»t   »ot  up 

*».S     CALloaATlCPI/WUWMVtTlOM FQP uvt 

Oporatlono)  «totu«  of  tl*»  Coolor Modul« «*»v OO detorvlood b>   x*m  »ol- 

lOMlOf   to«t» 

-.S.I     CALltAAH   TfftPfoATUPf   Sf «SO«  MK>   L0A0   «SWOP 

«..S.I.I     Cownoct   tho   to*»p»retur«   »•«« loo,  dlodo.   IdMoO.   «nd   tho   lood   rpolttor 

• 1   «hakar   in  ri^Mro  •»-!  «nd »Kur»   tho»  to   tho  Cold  Moppr  Cop. 

o.S.1.2     foo»r«o   tho  cop   In   H«uld  nltrofpr   ood   roterrf   tho   r»«i«t«nc«  «od 

dlodo  »oil 

121- 
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h.S.2     ILICTMCAI   TfSTS 

horfocw ooch  tost  of   th»  following p*r«q •»•*»«   hi  th»  ortfir  prasontod 

lh»rlfy  a   propor   rttponi«   or   indicot'cm   »t'ori   proeoodinq   to  imupMint   octi 

•• . S . 2 . I     fcovlpoojnt   Intorconnoct>OC 

W.S.2.1.1      lnt«rconnoct   tho   Coolor  Modul«  and   tost  aou'pwont   ••   thaw»«   In 

rifwr« ki, 

OOTf        Tho   Coolor  Modul«  «jy  «Ito  bo   ooorptod   »r»  • 
tlnolo  phot«.   115 MAC.   MX) Mz  powor   tourc« by 
uslna •  2.0 Mfd  prut«  shifting coooc i tor  as 

In  Hfur«  fc*Oj 

CAUTIOM filluri to UM tho prop«' phos« shift wlfjl too 
Input oawor tupo'icd to tho Coolor drlwa wot or 
coula  rotu't   In  donaa«  to  tho Coolor Modul« 

h.S.2.1.2     dorlfy   that  «II   th«  «bow«  connoctions  «r«  properly  oodo. 

»•.S.2.I.J    Enorq z«  tho  —— pwop mnd »vKuttt  tho  To«t  Dawar  to  I   •   I0"J 

Tor   *a*inun   prossur» 

b.S.2.l.h    Sot  dlodo  POM'  tuooly  to LC I   1.0 VtC. 

0.S.I.I.5    Adjwot   laod  noslttor  «so l tap»   to prov'do « 0.5 wott  hoot   load. 

Tho voltooo aoy  h« calculated «t   follow« 

•  -   load  resistance at   T7* 
»   rocordod   In  paragraph»  U.S.1.2, 

h.S.2.1.6    Sot  M*!h «auf*   'SI     and  PR«   (S3)   «witches   tc  tha-r  0« position«. 

Olroct   fan  «lr   flax  across   tho   Cool«' 

h.S.2.2    Cool   Pawn  'ioo    Wo  Load 

h.S.2.2.1     wit*   tha  oOjulpaont    ;nt«rconnoctod  «t   Shawn   in  riforo  b-1 .   «poly 

oawor   to  tho Coolor Modul« by   sotting COOU»  »»**•   SWITCH    S2     to Oh «nd 

*  su»tonoous1y   start   th»  ttop watch. 

-22b- 
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*•  5.2.2.2     Not«   the   rioa   tflu  rm   for   tha  Coo»«-   :o KH>«M •   tHHritut 

of  77**.    A   Miritun   of  "*7*l     i    ndlc^tptf by • volt»*»  roadln« on  tha 

dial to I    /oltnotor  aonitorlnq   the   dlod»  volt»«»  aqua'   to  th»   rood'!»« 

<n porearapn  i*.S.I.2. 

Tha aiaptod  tie»  »h»M  ha   IS »inutM o»«;«u» 

*».5.2.)    uopo  Tan 

Sot   lOAO  »•»  Hi     S5     to ON.     "tot»   th»  d'oo»  vcltao» »ft»r  50 ainol 

3»»r«i>n^ with  tha  n»»t   lo»d  on. 

Tha  «oltooo  »he'1   a»  aqual   to or  aroater   thar   th»  voitoaja   tw»j 

»araqrap*  U.S.1.2 

h.52>     Input   Oowor 

With  tha t'upatnt   op»r»tinq at   hi  tha  proviout   tott   «or ta' 

•apr-*»   «AC   »OWC»   (S4t   twitch and not»   -ocl»'   input  poMar   indlcatod on w»tt- 

aWaV 

Input  power   to   tha  Coolar   «ha''   not exceed h* Matt» 

If   rha  OC'AC   Inwerter   it  uoed     input   power   to  th»     MMW   »hall   not 

eaceed  SS wett 

h.5.2.5     Shut   Down  PrpcoPur» 

<*.S.2.S.i     Sot   COOii»   »OWC«  twitch Off.  end   turn off   th»  vecuu» pwr 

U.S.2.S.2     Aftor  appro* loato),   10 «Inute»   turn  off   tott   tot  hM*  hOWC«  and 

d   tit»«*1!   totup 

>JTI0h 

Oo not  atteopt   to ditette»*!« -i» '»• 

Ta«t   Oewe'.  and  vacuuv poop  jnt   <   at   loott   10 «In*,  » 
•ftar   COOLE»   •Ovr»   »hut 

<«.S.)    «CPAKICAL  ALlCaMihrr 

*ha     ool»'   «Jodul»   ropurot   no noc ha r  ca'   • '   Qrmmnr   .«por   mu'lit   or 

I   «y*ta».   otha'   than  to provida  adequate   than« I   d*»   pat   or  potht  at 

-22 
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1  sen»««4 «arllar   in  thl*  «action. 

%.5.h   AOJuSTMfvr m n« SVSTIM 

•to  aajuatwont   of   tha   Coolar «oOula   I«   -apwl raO  or   proviaM   'or. 

Install«!  In • Mt«. 

>^.!Ac   >»IMT£W>WCi 

Tha    ool«r  nodui*   -now   '•*   *omm   »pac   • '   aalntananca itt^i   w Mvond   tha 

'out'na  procaamai   'CHIMM  'or  aanar«)  alactfonlc aau!onant       Slnea no rill 

aort  or hallt» pr***ura ttatu« aaufi   >•  proy'aa«.   't aay »a aaVi»aOlo to 

partially «l«a«»aa*la tha Coolar pftar mvmry  $00 hour* of operation or «hon 

tha cooling capacity  • % foam  to »a  inaooouata. 

*.6.i   miwrtmwa  *n*ctmm mm 

-nor  tha Coolar hat Man «laaOMaftlos. all  piston  n*fi ana' «salt aaat 

bo cloaalv    ntpactad  for avlasnaa of «oar or aator (oration tm4  'apiacod a« 

itary. 

I 
I 
I 
I 
I 
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&CHOA4.  MSCaiPTION 

11     IWTMiUCTK» 

The   MpHg  Scan  end   Uurlx«   '40 Mt)   Module   (hereinafter   celled   the 

Sea-   end   Interlece/   differ«   phy«<ce>lv   end  electrically   fron,   ens   thould  «ot 

»•    -onfulM  with   the   Seen   end   Interlece.    Infrered    (}0   Mt,   LOW   »OWf,    nodule. 

r>/» sn-§-77im 
The Scan end Interlace nodule contain« the drive electronic« to operate 

end control the Scanner. Mechanical nodui«   the Scanner, Mechanical Module 

containa elrror drive «Oiort, interlace solenoids, a «can position trens- 

dweer, an interlece poaition transducer, end a transducer bridee network. 

The Scan and Interlece «oduie interect« mi th these el anants. 

1.2 m—i i»f if ni" 

The  Scan and  Interlece nodule has keen do« • «ned  to  interface «Ith other 

oajor   LOT   and »pec-ei   nodules  to for« en  inteereted 'omerd Looking  ln> 

frered   (FLU)   or  Themnl   Inoaine. Sy«ten.     The prlnary   function of   the nodule 

|   to  monitor   end   control   the  Scanner.   Mechanical,   uhich.   in   conjunction with 

other« Modules,  optically «cans  the a theme I    Mas» of objective «pace onto 

a  detector   «rrey   and  »InnItaneou«ly  «cans   the  output   of   an   LCO array  end   col- 

linetor   to the *l«uel  output  optic« of a «ytten. 

I   3     TICKIICAl  SrtClflCATIQStS 

The  technical   «peciffrations  of   the Scan end   Interlace Module ere  fully 

doscrihed  hi eeveioaaant  Sped f icet <on M-Jonosowo      Mtorevioted tpecifiosti 

ere es  follaw« 

-w/iu- 
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Iloct-  col    <»or ooro cooo**««  IN« I f i cot. on«  IM Section  J» 

Uon  r'oo«ioncv ••'   •*'•   rr0P  20   I*   fro-Ot'M) Fiolo«  Mr   Ml 
to »2  I* fraaa«/l2<t ri«l« 

»"'Of     t>'   ft *'0X   fror  ooOlont   «ottln« «hon  IWOH<   to on- 
vlronoontol   condition« 

I »tor loco II   or   1:1   Intorloco  oooon««   on »4rln«  on oof I «if 
conooctor   for   tho   <l«>blo   col Hooting  Oftlct 
«Owntod ot  oithor  tho  «loo or   roor. 

|lM..iM *dju«tOOlo   OOOrotlor   for   Ol I    »CO*   Onolo«   JO   to   *$*   f«J 
oct  o- frooMOwcIo« of  10  to 60 ft*.   Olroctlon cor ko  «oloctod 

to ooot   tytto»   rooulr—pnt»  «Ith   <i«lblo  o»tic» 
od  «t   «loo  or   roor   of   Sconnor 

r   SuOOlv   ^OOulroOOOt* 
•5.0 to ) VOC (i oo-o «••*' ° ** *•"• •** ° * V

M 

-SO  to  )  VOC   (1   Ooo» pooh)  0 IS    " "    rloolo 
•«ISO  *0 S VK   I'   Soop »oooj   M »    oj»- 
•-»SO  to S  *•€   (I   Sooo oook) riool« 

«Tor  20-JO  Hi  operation  *1$1ft< «o>  bo   'Odwcod  to 
•S   VtC Total   »OMOr   -   »».0 «Ott«   «a* 

NitO   Tloo 0.S   »OConO» 

SUMIV   Trackino- «M  VtK   («m on   rl»o   tiooS  *  H  *tt  ««»olios 
*S   VK   rffa   tlooo   troch  «it hi»  201 

0.1   on»  to  10 t#tt.   S ohoa   to  100  bMt 

Scon  Efficiency 70* «in   for   «con  Oftfl«   to  10  dooroot   » 
frootfoncio«   20   to ol   *t 

«ocnonical 

daloM 0  JS   IM.   «oo. 

tlaontion« Soo  flooro   ?"'. 

HOTt 

»ocnontcol   »oocl f Icotionfl   i nvolvad ol th 
intorfoco   roowirooont«   oro   includod   In 
Soction   III 

-I!!- 



ICCTION  II 

puHCTionu Nsuiman 

2 i   tmm 

Th«  Scan  and   interlece eo*ula  procettet   Input«  fro» •  Sc*nn«r «o*ula 

«can transducer en*  interlace tron»*wcor  ta provi** <Jr>»#«  for  the «can 

«Irrer «otora and  interlece aolanoias of  tha Scanner      It alao 

proviea« an  IK Go« a »MIM  to the **•<tilery Control  no*«jla for blank«*« 

en* «can failure protection,     ty ttrappln« the proper eatine connector 

pine, tha Scan end  Interlece can ee «e*e  to synchro»!to the tytte» teen 

rat«  to an e«terrel   tlenel   tuch •«  a  television  vertlcel   tync  aviso.   Ad- 

ditional  «treppin«  I« uted to «elect one of  J poetlele interlece «odea. 

The three interlece «wee* mrm M   rmmr. 1:1  tie«, ana Iff,    The 

tore«   'rmmr" en* "sl*e" refer to the peeitlen of  the flsoet  Col I teeter 

«oowla  relative to the Scanner ae*)ule.     The pheee reletionehlp of  tha 

•can «Irrer position m*4 the  interlace peeitlen  it thlftea It0 eeereet 

ttteiir   thee»  urn oeeat.     The tor» "1:1" refer«  to the feet  that  there 

• rm 1   interlece peal t lone  ftr eech fell  teen cycle.     The 111   Interlece 

«ode provides  one    "terlece peeitlen for one fwtl  «can cycle en* the 

•econa   interlece petition for  the follewlna full  teen cycle. 

22  Tnynr tr 9*tWiTiff- 

l.l.l    SCMMia*  (Refer  to ScheuetU  He* re 1-«  en* «e*ef era*.  'leere 1-1) 

The teen drive electrenlct  en* the teen e4rr«r   form en »lectron— - 

chenicei  otcM   «tor.    The alectrenlct. efH fee*eect  inforvetion free the 

• can peeitlen tr ana*» car,  control  tha «evefera en* eeplitweo of  thlt eeelll- 

at I en. 
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•t'tftCNCt   L«MT  VOCTAM« 
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T>«   Output   of   the   »C*n   pot >t ion   tr«nl4uc«r    If   buffered   end   Mplifi«! 

toy  ««2       After  AC  coupling  thit   • i on« I   it   labeled  tienel   "C"     (Flfwr* 2-2). 

U1A   I»  an «dee-tr   reared     type 0 flip-flop   (FT)       QIO.   Ql 1 .   end QU 

buffer  the output  of  UM end apply     t   to "teon  rptp'   control   (*$•)       «58 

outpvt   It   InteereteJ  end   Halted  by   A*7  end  a  (float  bride*   (CAP.   thru  CA12). 

to  fona a  c11ppad   triangular   rpfaranc« wevefor*   (avalIpPla  on  J2-I1).     This 

•«/•tor»   |t  coopered  to  »coo popitlon tienel   "C",   (etienueted by    '«can drive 

•pi     control.   «4J6>    in  mrror   eaplifier.   Auf.     The  error   tlwnel   (AM output) 

It  eaplifled by  QI3   thru 021    (power  aapllfier)   to drive   the  »car. not or 

Two   reference   *olteott.   »2.WV0C   pnd   -2.%VK  pre   eenereted   •»   CJa»,   AA}* 

end All)!       THP   »2   <»<rPC   I«  applied  to "aprlnp,   Unit»   lav«I     control    («If)   to 

•anorata  two  r«f«rpnc«   Halt   vpltPoet   In AApjA pnd AfApt       A*.** and  AASt  fona 

a  two   level   coappritor.   cooper In«  the  reference   Halt   volteeat  to tifapl 

"C".     Oap   Halt   it   in  the direction   (• or   •)   which   represent«   CW  rocotlpn 

of   tap mirror  a*     epretented on dene I   "C",  and  the other   Halt   it   In  the 

direction  roprptontin« COW  rotation,    tfapn either   Halt   it   reached   (o.e. 

the eirror hot   rotated  to e point where tienel  "C"  it «ewe I   :o. or «reeter  then, 

the  reference  Malt  volteee1   the output  of  the coappritor   (tienel    "*')   eoet 

hloh.     A hifh on tienel   "• .   thru 0*0.  Ql*. end QJ7.  thutt off  the drive  te 

the tcon aotor».     The   Inertia of   tna teen mirror   cowtet   <t   to  continue  until 

the Pounce tprinee  reverse  it» direction.     Slenpl   "t" decreotet   in aaplitueo. 

trpcfcinf the  r«««rt«d ai rror  trevel       when »ieapl  "C" becaaat  equal   te,  or 

lett  then  rhe  reference  volteee.  tienel   'If' drop»   free a hlph  to a  lea.     The 

chenee   in   •*•    reeett  the M   (U1A),   revert!ne, the airror drive volteoa polar - 

Ity.  pnd OjM).  Ql<* and Ql 7 thut  off,   turning the aotor  drive eapi ifl«r  bock 



! 

I 
I 

2.2.2     $ÜM» SY»C 

The   Scan  en*   Interlace  aoeule   it   ceaeel«  of  aeeratine   (n  tync   with  en 

• «•«rrvjlly   fcwritttf  pulte       Tho   tync   circuit   teueres   the  tync   pulse   one   the 

H   position  pull«.      The   phase   difference  kttMM«<   tu«   tap   »duerod   tx^rval« 

»t   Mi«ct«<  end  ed.utts   the  tear Motor drive   to nintaiae   the  phase  4trf«r«Act. 

The   input   sync  Si one I   it   isoleted by  o»t<cii   coupler   FT1.     Suffer  Q37 

(J'i«*i     Sync   do toy     on»   »hot.   U2A.   eh ich   then  drives     tync  drive width     on« 

•hot   u7§       The  output   of   Ü2i.   buffered  by  (139  M   tho  sewered  tync  sienel 

(Sienel  "•"  . '»•"••• 2-2). 

Tho   trtenauler   scan  position sienel    (»ion» I   "C")   It   tOuoroO  by   uo—arl tor 

AAV     A*fc   outpu*    it  Sienel   'V.     "t"   it   inverted  by   05   to attain  sienel   '*". 

0     it   »na»rted «no  anplified by   QS  to obtein  »tonal   "•". 

S'Onoli   "A'    «nd    T    «r« IIMM   integrator   A«7       Sienel   (A  • I)   It   tho 

phase «rror  «.on«)   uhich   lockt   tho scan  froeuencv   to  tho   Input  tync   fropuewcy. 

In tho ebsenc* of  • sync    npt.'   sienel.   tho ictrntr  runt at   (to awn free 

runninq   fr«Ouency   deterwi n«d  by   *Sfl 

2.2.)     «InftO*   »OSITCOh  SI&HAl   AM»UTUtf 

To  coapontotb   for  drift   in  tho airror  pooltion  treneeVcer  output   «apl    - 

twdc.   the   trorttduco-   bride*   volteee   It   controllod.     Sifnol   T    (airror  pot i- 

tianj   it   f«a-   to  «too«   connected Q«.   (pin*   1   i  2)        oMf  «ith  Ch.   foraa   e  poo* 

rectifier       Tho  K   volteae.   fro»   tho  pad*   rectifier.   It   ceanered uitn  a  DC 

reference  fro« «16,    eridae  volteae     control.     Error  eppliflo'  AAt   end Ql 

trial  tho  transducer  brioaa  to a  value ahich neaps  the detected airror  peei- 

tio    volteae cone tent  by  f'eaaeecfc action. 

l.I.b     VIMO  6ATI 

The Scan and  Interlace aoeule «en«rates  a   /•aao  eete pulte nhic*  can be 

used Py  the  video auaMliery aoeule to blank  the  video «-«ploy      Thlt  pulse 

•iit- 



is   aatwatad  du'n?   the eirror   turn-erouni   tiaa.     Si anal   'V   («can   I.«it) 

drives  <B»» aMali drives  photo-couple'   AT2       The output   of   tha proparly 

»<aa*d *T2   >«  tha »iaao aata awl«« 

AC   coupling   la  tha   < < aao  «un lllary   nodule   'tqu"-ti   puls<ne.  on  tha 

«>dac «at«  »190*1   to  kaap  tha disol«?  on.     Therefore,   if  tha  »idao oat« 

sifnal   It  or  continuously,   the  display  »IH   a« shut   off.      If   «can   I«   lost 

022   «top«   pulsing,   allowing  023   to   turn  off.   «nicn   turn«   Q25   on       altar   <tt5 

is on.   AT2     s  on  full   ti«t,   kaapmg  tha  »•«**  aat«  signal   on and blanking 

th« d'Spley 

2.2.5     INTERLACE   SEAVO 

for   intarlaca  th«  «can mirror   it   tiltad a>  solenoids   1   end 2   rotatine. 

tha  «can «irror   ginee1       Th«    nterlece position  transducer  output   I*  sense« 

a.  aapl'fiar A*h.    An    <nt«n«ca position    reference voiteae  '» deaelopec. 

across  «151   f fnterlece position ACT   control).     Thasa  two signal»  ere ep- 

pllaa   to mrror   amplifier   AAlO.     AR10  output   drive«   th«   two  solenoid  driver 

aaptifi«r«,   AA1IA «nd  MM,      Solenoid #1    is   Jriypn  froa»     0    to   «round   thru 

NPU  transistors,   QS8  and  929.      iolenold *2   >S   driven   fro»     -     to  «round 

thru •*•  transistor«,  Qjo and QJ'       Thus   they  Ml affectively   in  class  '•" 

and «r» never on together.    AMI2.  Q32  «nd 033  genereta •  r«ftr«nc« voltee» 

to Al)'»,     intarlaca  rat« AEP    control.     A1J*» output   is  sunaad   into AJUtA 

and AAllI   inputs.   controllin«  th« pee*   drive  to  tha  solenoids   affact in«  tha 

tie»  raajwi rad  to «witch  froai ona   intarlaca  position  to  th«  othar 

T«o  intarlaca phaas  relationship» ere poosibia    2   '   and 1   1.    Tha 

2   1     ->ta- laca  9! was  two  intarlaca positions   for each scan  eye la   Iscen  ona 

diraction  for   t   intarlaca position «nd  «-«turn  «can on 2nd   intarlaca paal • 

tionj        Th«   1   1    intarlaca  gi*e»   ona   cowplete  scan  eye la  par   inter!« 

iltian. 



I 

Tha   intorloca   ono«a     »   «a lac tad  ft.   a  awn en,   or  py   juaspor   contact   on 

•'        rh«ft«  OOtarwine   tha     '»out»   to  "V  and  "clock*'   conntci   m   o»   Uli 

•  "0"  typo-f   aporoö   fip-'lop   (FT) .      For   1   I    intorloca  Utt   It   conntctM 

a»   a divioo-Oy-2   circuit   clocked  bv   » > cjna I   'T'.     Signal   "f"  owl«*»  onl» 

for  on«  coHoiota  »cor  cyclo.     Tha output   »tot« of  Uli Mt«   tho pel«* 

rlt>   of   «olonoid  driwo   thro  (U<*.   (US   «no  03*       Thus   tho   interlace  ooa • t • or 

• •   «witched  one«  oar   tear   eye la 

for  2   I   intorlaca.   the  clock   input   >t   connected  to si «no I    • .   r*- 

•VM   nq   tha  poler.ty   for eecn   turn around   <*ef  Fi§.   2-2).     Halt   yield« 

2   mterlece Dotation«   for   eecr-  coeoleta  »cor  eye la       In   the M   intorloca 

•ode.   tha   intorloca  p» it ion,  with   'eapect   to «con direction,   cor  fee  r»- 

vartod  to ac.o—udata  tha LCO «aunt i nq       If   tha LED «oOula  >t  «minted or   tha 

roar  of  tha »cor. «duit  tha   •rt^rlaca pco't'or  reletiononip «utt   ao  tho 

• nvorto of  tha  ralationahip  r«qu' rod uhor  tha LCD oooula   it «our ted ao 

tha  «da of   tha aodula.     Tc «ecu—uilat«   this,  ai thor   *<ofto<    '0    or   11» 

invorso «ional   '%",   I«   connected  to  tho    1»'    input   or   tha **   (Uli).     Thia 

roaulta   in  tha     nterlece  feem«   In   CV ••TO'   rotation. 

2.2.4    SCAP DISAtU 

*hon a positive potent'«)   hi  appliad  to  tha «cor diaaPla   input,   tha 

»cor aotor dri««a amplifier»  and »olanoxJ d'*a  arm diaebled and  tha  vii 

«at«  sianol   I«   turnod  or  contInuou«I| 

Tho «cor* ditoolo »lonel   turn»  or  QhO «filch,   throuoh Ql* and Ql 7.   d<«oPta« 

-n«   «cor  «otor   driwe.      It   also  turn«   <*2S   on.   turning or  tho  vider-  gete  *   on«) 

'••   oaraqrap^ 2.2»       Intorloca    «  d'»ee»ed Py  turning 02 7 or «hie* «ppliao 

•5«   to Mil« and  Milt   input»   di«dOlin«  feoth «olonoid drive  circuit«. 



SCCTIOft   III 

IMTEHrACE 

türm  3-'   ihoM   tna p» r   •   out I < ne  mne «ountt« data  *o-   UM O»   the 

de*iener   In   ixorpo't:   ">s   '•»•   *£***  end   Inter Ice«   <eC  H» t   «Mu>>     -    •   ivtit» 

layout       Mot«  that   MB  d•«••**»• or*  and   toifmcai   '»'lact   tha actual   d'a*- 

m  data «hich   I« «am ceae«  d  '•••   "or  or  «uppleeent   tha data    -  th» t2 

»pac'^'cat  or      r  our«  3-2     t  a photoo'ee* of   rh» nodule and F*oura  3-3    * 

a nartt   locat ••*•  da* "9 

Al'   fianal«  and  powe'   connect   th'ouor  F1   to a connector  or • «ot*w 

aoard or «•• r   rtQ na'neat       Aithouo*   tha   teat   connector«   JI   and  J2  are  not 

ueed   in  normal   upe~at'On.   tha  de*   QTO-   should consider  p'Ov <d' r>c cleeranca 

to  that   teat   piuea  ce    «.•  connected «thou'   need  for  «r eaten eer  on »i 

Accee«  should  be provided   to  the   te*t     ach»   J3   throuet>   J*  end  *o-   the  to- 

triat potenioaeter«  at   the  top o'   tha ooeuia      Each and o*   the eoeule «wet 

be suopo-te.      < a sutefcla ootmt • nc «''da      fo-   ape ' • car •• om     naetvtef, 

»•«• • «hock or   »ibrat   or     »o»   '   .•    «aan«  «hould Pa providjpd  to  rata>r-  tha 

"todul*   •-  tha  l«#t|  eneeeed PO«   ton. 

TWCWWPL  0CSI6»   COWS IK**" 1QWS 

*   thoueh   the  Scar  »n6   Interlace   i*C  Hi    «odula  pawe-   d««pet  or     $ 

-•'••   mh    '0«   (3 «ett»; .   it  oust   b»   tefcer     nto account  during srste»  dw- 

I   an      nefa-   to Sector   III   fo Chpat«'   I   *or   • data   '•«  d «CJS«  or  o*   the 

tv«te* therwja'   do«   v  com der a«   M 

-I«»»- 
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}.k.\   imn CNAMcnmsTics   (•* *» MI,* Pmmr) 

(a)     voltaaja/Currant/Pamr 

*5.0  *0 )   *oltt  di 
-50 «0.)     ' 
•ISO t.05 " 
-ISO to 5 " 

I .0 
1.0 
1.5 
1.5 

0*5 
025 
it 

ittt 

I 

'or   20-30  Mt   operation.   >l{  «*  «(  N   r| 
to  *5  Vtfc   «nd   total   MM'   -••«"'•«-  «ill   ka  «•  0 
«•tit   IMl«* 

(•)    «Ippia 

(c)     Supply   rlt«  tiap:     0.5  tacoruj «a»'«un 

0.1   «olt   oaaa-to-paa* *a*i«u* m  *5 —+  -5 **c 
0.2   «olt   MH-to-oMk  %a*>«u» on  H5 «•«)  .15  V* 

U)     SuooU   track!«,. 

(a)     I. 

»15  ani   -15  V«c   turn  gn   rlt«   -   <m% 
{ tha «5 ana-5 Vac  - i •• tlaa». 

•5 an*  -5 Vac  HM tlaa» «kali 
track  «fthi-   70% 

* 0.1 
5 5 

> to 10 
to  100  «Mr 

S>.2     OVTkVT   CMAAACTERISTICS 

(a)     S;a«   fra*uancy 

'6/      Intarl 

'e/     Scan  41roction 

»ariakla fro» 20  \nfrorm4   (IK)   fraapa/»0 flplaa 
par  tacona to 62   IN fraaat/12«i fiala* par tacond, 
drift     £    not fro« aslant   «at t i n« «nan 
to tpacifiad ttatIc-clI«atIc anvlronaantt 

•pprcpr lajtaj »lactrical  tianalt provfapd! te cauta 
tcpnnar mirror   to  intarlaca at  m*4»  of  actlva 
atiauth «can traval.  aajuatakla in tlaa) »papin to 
par«It  oaaratlon at   all   «can  anplat   -   5*.   for  scan 
f raajaanclaa baraaan 20 t*4 42 *i.   Intarlaca can 
•>• atfjuataa* to proviaa on  intarlaca titjnal  aitkar 
onca »a«-  at laut* «can or onca avary  otkar at lautk 
• can 

aaproyriata alactrlcal  «ianalt «trail  oaaratlon at 
2  I   ana 1   I   Intarlaca »M tor  tka vltlkla eoiHttt- 

-Q    opt Ict 

(4)    viaae pat» «ipao pat» output proviaa« pn  ipolataa1 currant 
tink   during  »pen   «can  mirror   turn-»round,   currant 
tlnk  capak'lity  • 2.0 »I Ml—M^tl  «aalauai 

1*4- 
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I 
f 

LL^ 

1 
I 
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(p)     Tp«t   point» prowldod  to Hntt   »••   «*P  •"<  chochowt  of 
oloctrlppl   tlpnolt  which  dr • *•  Ond   control 
•con ojochonl«* function© 

J.h.J     MttCfSSINS  CMMUaCMISTlCS 

(o)      Scon  ©fflcloncy 7*A ol Moppt  for   tc©n  onftpd   MO   to  10*   ond 
tor  sco*  IraojMNl  of  20  to ol  Ht 

(b)     *COn  Jlttor   In otlowth       0.75  «IMIroilon woaiaw»   in  icon wochonipn) 
for  «COn «np,lo«   up   to  10*   ©nd  »con   N^j—ift 
hotwoor  20  «no1 W   H« 

(c) ScOnjIttor In intorloco Intorloco     •o#«t»hl«  with  •   «1«  dOvtotlon 
Of   tho  no'oM   of   •  dltploy  ploaont   ow©r   control 
SOX of  octlvo  txi-Mtn  «con.   «palou» chpnpp  In 
pvprppp  intorloco oowooont   *1$% of  initlol 
totuo  Ot   *2J*C  ovor   «pocIflod  apprptlnp  to*»- 
orotwro   rpnpp,   «ftor   »ook'^9  ot   -41*C,   Intor- 
loco will   roturn   to within   M $%  of   Initlol 
totup whpn •toblltoo' ot   -}0*C 

(d) Scon  folluro  circuit: «con  folluro circuit  provldod  to «•*•*!• 
oowor  «opllflpr«   »o both «con oxtort  «nd   in» 
tor loco drlmtn «hould «con «I rr©r «too 

J.b.O    MCILLAMV  CLCCTltlCAL   OCSIOh   COMSIOCMTirftS 

(t)     Tp itlllt   in   tho  urwjorttorwjln« of   tho   intprrplptlonphlp  OJOJ   tho 
oloctrlcol.  oloctrowjochonfcol  orwJ «ochonicol  oporpt'ont of tho Scon 
OfWj   Intorloco  «OOwlo     •  hiock  rfipprp»   it   prpvidpd   (too  Flfpjrp   }>.l) 

(1)      !nforvo)tion   rplptlvp   to  Scon   ond   Intorloco   0'    -•  Vpvpfpr-M.   Scon 
fotltion AjvpKtuOo Ot   a function of   Scon Vyjl*    pnd  Sprlfwj Unit 
tfl4th  will   ho   found   I«   fifwrot   J.k-I   throup*   3   k-k   rptppCtiyply 
*»* -.rlptljnt   pnd     nfprppt ion  eoncominp  Tppt   Jock   Optipnptipnp 
(lncluO,"»9  nooturpO   ««loot   «no1  or»»«'   -nfoHpptlon  p«pi Ipplp  ot   tho 
tO«t   jock«)      tfprfpplp  *©t'«tor   *0,u«t-«nt«      Opt I CO I   Circuit   *onctI 
Circuit    Bptf.pt.ont.    formula   for   Ootonpinlnp   Anrlp   fcotWOOn   Spr i np 
Sto->» ,   ond  *olpr<tlpf   of   Tronoovcprt     SoloncHdt   Ond   Torpupr»  «ill 
kp   found   in   Tppip,   }   k-t   throwfh   J.k-4   rptppctI«pi,. 
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I 

[ 

I 
! 

r»r 

'••••• 

**Ot« .   <«»tfo"<1   «hour   «r«   for   «4)  M*rtt   0»«r*ti«ft. 
I.    HI"   '«f«rt  to • hlqh  Ittflc   t*v«l.     lo    to •  I« 



Function of   Sc«n *n«.l« 
••   • '«fur« j.i,.*,     $trl«, Ll.lt 

Ml 4th 

J* £r3tf •£*-"»*,        rät*.!. 

: aw*?».. S! 
•• • •'»••» '•MM 

'•*!•   J.fc-I.     T»,,   j^fc  IMMM 

-ISO- 



i. 

• t 

< %   *••   «siiii mm** 

T.o»«   J.fc-1.      V«rf«ol«  «•«iftor T«*l« )>-).    Optical   Circuit 
Functl« 

#•* « •' 

••• H*[-»»ft-»|.t.#] 

m tu. 

*•»!•   * >-*.      Circuit   iMcrlptlor *•*»•   J.*»-5.      r-orvul«   for 
t«ralnin9 An« I« •« 
Sprlnf Stop« 

««jam 

*» » * 

AT 
• »mi »•§•• 

11 
*••»• )>-4.  Polorltio« of TrontoVcort VOIOAOII 

-l$I- 



(])    « 2   I   md  M   intoHaco ••  toocifi 
t oof I no« at  foil 

>,i km* 
«conT 

M   for   tr»«   Scon   and   Intarltci   *OOulo 

(Arn»M   Indicator   »con   lino on* direction of  otltoutf^ 

CNAMNtl '«0 

'S» 

CMANMCl  1 

CMAMHfL   | 

\\ J 

-*NM , 

CMMMMl J 

A 

-»NUI.       I 
-ANN!       I«0 

-»NNl        > 

CMAUHCL  I 

CHMMi >«0 

it» ntLO t*+ »>tL0 »•• »«to «•» riftO 

1    I       InttflK«    (Arrpn      -K(    :ltt1    tCOn    lino •r»0   direction   of   Oli««utr> 

CNAMMtL 1 

CMAMMCi. 2 

A 

CNANMCL 

-ANNl       1 

CMAMMtL    • CNAkMBlL    «0 

.«.»NNl.   < 

CHAM«l   | 

m     CHAHMftL 

CHAII»HU. I 

CMANHfc 10, C **»«»> .fP 

<•'    HtLO !••    ritLo >••     rifLO 4*«   r*Lr 

(•>      Tnit   Scon   onO   Intorloco  «Otfwle   (40  Mortt.   high   oower)   should     BO   u«e«J 
*hejn   the  «ytte»  u» -Owe   '"Out   oOMOr   I«   not   unaHtly   rootrictiwo.   one" 
a «cor-   f'oowo^cv  of   low M  20 Nortt or  a«  hifh a« 42 Ij'ti ene* a 
«can  anola  of   u#   to   10  eeerea«   >«   roou<n»4.      If   tho  »ytte»  wnlqyo 
ln#wt   POHO'   I»   I lallte*)  en*"  a  »con   freewency   of   }0 Hortf   end  a  «cor 
enfle of  üP  to S5 oooroo«   I» ecceetaela    Scon a«f   Intorloco.  o>aw- 
Ino «o    SM-0-771«9h   '10 Hortf     law  go«')   «howtd  oo  IAO« . 

«a 

•   * 



L 

|«4J        l*W  OUMCTCRIfTICS    (jo Hi  LOW *amr) 

W     "oltoaa •*•• •»*  -*•*»  *>»t«  dc 
•10  and   -10   wo It«   4c 

t>       *Owor to OHr*ti   1Q»-POHT  feoord  and  icmM'   2.2  watt« 
mmtmm for  activa icr anqla <^.5 

!>.*        0UT»VT   CMAMCTCftlSTlCS 

(a)    SCOT fr«4«tnc>    adjuatabl« to 10 *0.5 Mt.  drift  If Mi mmimtm trm 
•ofciant   «at tine ahan axoocod  to «pacifta«"  «tatic- 
clioatic  onvl row— nt« 

(b) Intarlaca apc-oc' at« • loct - < o« l   «Kjnpi»  provided  to causa 
IC«MWr  mirror   to   intarlaca  •'   «fids  of  «et < «• 
•tinuth »cor   traval,   Intarlaca  can few adjuvtad  to 
provida  on   IntOr I•««   signal   one«   par   afl*uth  «cor 

(c) Scon direction     bidirectional   «ode  at   2   «con«   por   cycle 

}>.7       MOCCSSINS  CMAMCTERISTICS 

(a)     Scon  efficiency   7JÄ *"ii*0  for   en  ecti*e  «COn  enql«    "_   5.S* 

(fe))  Scon jlttor in 
MlautH 0.75  ollllrodlon «aniae»   In  «eon  «•chenle*  for 

• eon enoles up to 5.5* 

(c)     Scon   jlttor   In 
Intarlaca       inteHece   repeetebl« with  •   »10*  depletion  of   the 

helrht   of  • display  ele«ent   one   contra I   801 of 
atlautr) flald of  «law. mmnlmm ihenee  in avaraoo 
Intarlaca dlapleconant   Mft of  initial  tatup et 
•25*f over tpoclflod oooreti'»« teoperetu'-     -anoa 
pftar «oofcin« at   -42*C,   interlece <•) 11   return to 
•it*;* ISX of  inltia'  «at up w*an «tabiiiiod at     50*c 

)>.8       4NCILL1MV   CLCCTRICA1   OfSIO*  C0K5 I0CMT f 0NS 

(I)     Th!«  Scan and  Intarlaca «wdb ••   (10 Martt.   low power)   «fceuld fe« used 

whor.   tho   «y«ta»  uniew»   '«put   power   1«   Molted.   Ond  •  «con   frppeawcy 

of   10 Mart»  and «can angle of  no arawta'   than  5-5  ooaroo«   I«  eccept- 

ablo.     If • «con fraowancv of  fro» 10 to hi Martt and/or • «con 

anola of at   lao«t   10 deqree«   '»   reeuired    Scon *n4   Intarlaca,  drawl n* 

Mp.   S--0-7718OX.   160 Hi,   hlph powar)   «alt   fe«  ueed   <«ee   I» 

-151- 



SECTION iv 

Ai.ICNMCNT'NAINTENAttCE 

*.'   SCJIMAL 

TM»   »action  providaa   information or   tho   ta«t   and  «I i awant    r<qu, r—   t> 

to b«  con«idarad   ip   tha  us« ond  application  of   tha  SCOT  »nd   Intarl»ca aodul« 

•'•»••Mad  harain  «r«   tha  tax   a*uip»ant   r«qui IHM.   taat   «at    JC    adiu»t- 

«jant   mnd   «I • qn— »t   tacnrttaua* . 

-2        TEST   eOulMtKT 

Tha  following,   or  aqu<<«lan;     ta«t   aquipaant   N   'aqu-'ao   to par for»  tha 

->aca«»«r>   oparationat   tast«,  alianaants.  and adjuttwant« on  tha  Scar  »no   ln- 

tarlaca «odulo. 

»..2.1      |M—I§  TEST   EQUlPNfNT 

Taala«^'. folloiinf,  pra«ant*  •   litt In« of  aduianant  ahicn Ha«  baan 

found  to aa adäquat«  for  taatlnq of  MJ «ndwla. 

Taala M 

STAMOaAC   TEST   EQUl**E»T 

fft I Mill I «MMMMPJ ^BlAJL 

•owar   Supply   (t) Ha-latt -»«char* M27» 

Pradiancy  Count«' MaMlatt-*ackard S)M* 

•tcMloKoe« T.ittronl« a*J 

Scannar fkadwla USA Eco» s«-o- 'naa 

'unction tmimrttor davata» HO 

•Ifltal  M.itiawtar Myaa »000* 

-IS*- 



t 

1 

«».2.2     SHCIAl  TCST  SCQuIMtfNT 

Cony««-,»«'   «to»*«   0*     -tmrconnmzl ing  the   «•'   ous   «ü.pnnt,   control» 

»nd simulator«   o»«c   in  ttit<fHi tn*  Scon «no   IntaHoc« laoaul« «•>  »• «c* •*•« 

t>>   ro»ricot>n«   •   tost   *••        Sue*  •   »•»•   Mt   «Ov   Sj»   »Ot"   C«tOfl   f 'W   tho     n- 

'onutior   in  fiowro W-' 

-   I     SOCIAL   TOOLS 

Mo   «OOC'*I    tOOlS   »r»    'OOU< roo"   to    tOSt    th>t   «tfulf 

Tt$T   S€T   Ü» 

ri(Kir#*^,»   «   dioqror   if   tn»   tvO'C»!    i nt*«-conn»ct i On«   vJSOU   Hi  •   M 

S«t    4P. 

Oo»r»fon»l   Mot»* of  tho Scon on*  Intorloc» aodul« «ov M «•t»r*»if»»*> by 

tn»   «oMoHin»   tOStl 

*».5.'    uicTmcAL Tcsn «uio AOJUSTHEMTS 

'»''or-   «»cr    tOST    O*    tn»    follwirtq   »* ' •<) r •»**    >n   th»   o'd»'    Ptir,!K! 

»>'    f%   «   OrOO»'    r»«oonS«   O'    •nd.catiOn   •»for«   o roc—din«   to   SUOOSWJMOnt 

•Ct 'On»_ 

*.5.1.1    fmin—ii Inurtflnnifcuan 

t.S.'J.'  In»ur« th«t tn» «ollwin« SwitCnos One« controls «r» pos > t ' onod OS 

'odicatofJ 

TCST cQu!*»«irr 

«of.   "ckwr   Sao»»,     wl»l OF*- 

«r • «OH»' iutciv ,it€ «rr 

15   Volt   *Sk»f   SMOOU,   *0lT*6f *lnia»s» 

Volt   >*OMor   Suoely,   VOLTASC MMMH 

»Of   ^OC      tl       I NCK'CNMNT. TRACKING      T ••«!«* 
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«CAN  MTE Off 

S * s' INTfMlAi 

StUC  ««Of IMTCIIMAI 

IWTCRLACI MT IP 2   1 

COtLlNATW 40UNTINC UM 

*».5.'.'.2     Inaort   tho  Scon on*       HHM Modulo   into  to«t   »ot   Jl .    ' Soo 

r"lfMro *»-l). 

h.S.I.'.J    iH»n§ tho uMittf  function of  tho dfaftal  «u'tlojator,  <*Miur« 

the   'O*   »tenco   »Ofiojen   J»-t    en*   Jl -2   on   the   Seen     en*   Interlace   hfeeule. 

See 'l«urt  Ml 

The   '*i'it*iet  «hell   t>«   1000   «20 oho». 

h.S.l.l.O    %Mur«   the   rMiitwci  MtMMn   J1-3   en*   Jl-2   of   rho  Seen  on«   fn- 

tOrlecO   *%»Owi* 

The   '••• it one«  «hell   tM  9090  MOO Mi i 

•».5.1.1 >    Turn  tho ooMor  iup«liM  or and e*)uet   for  ?5.0   *0.)   V*c  en*   M5.0 

•0.5  »#e. 

Than  turn  power   lupel'O«   off 

»».5.1.1.5      Interconnect   all   toot   eou'eaent   ot   thown   in  f I euro   •»-*. 

• .S.I.I.O     Interconnect   «Conner  oooulo utth   (Mt   tot. 

- 5 I 2    lit lurrini TMIMITU 

• 5.1.2.1      Tum  nmmr   i#ellM   on. 

Sot   SCM  4AT*   to  «>-«0  *•   »ooltlon. 

0.5.'2.2     Mwittrlly   «ece*«   tho   OISMLf   WITCH unich  «oMurlno.   tho  currant 

fro* ooch of   tho aaJMor  «ueel   oa 

Tho  current   for  ooch of   f'«o  «uoolio*   «hoi I   fee within   tho  folloMinaj   Holt« 

-258- 
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VÜTftM CUMflTT «H.TA6I CUMtNT 

•5 1 Vtfc <l)0«l •«5 *#c < %*c 

-S   0   ¥«C <so ** -1* »«c <WhO 

»Ml««    9fW«lM    "*»COtO*\     thp    (Ott     j*     «« 
• ••'<"•«   tO   Ifl   ltf>mmnl    pOroqroph«   •• t    lo- 

COtO«   O*   th*   Scpn   »«4    IntOrlocO   •«Mult      SeO 

%  petition,   I«In«,   i   frp- 

M.t.|   if*      -.-,.« 

I   S   '   )   I     MM   tho  SCAN  MTf   twitch   in   tho 

«uoney   counter,   «Mur«   th«   fr*quoncv   «t   JJ 

'•>•   frequency   «Hall   M   4   'I    H|      Turn   SCAM   MT»   off 

M.i J ii IM 

».$.1.1.1      Set   the   function  eeneretor   to  provipe  •   trl»»«ulor   wove  output 

follow» 

ftaplltu* k.O V«c   (positive fplnej 

fc.f.1   )  2     Position  to«t   tot   »witcHot   M   follow« 

SfHC ElTCftNni 

SVNC  NOM tlTCMMt 

SCAN  MTC M>-eO   if 

M,U   )      »•>'*«   «•»•   MfÜMl   «Wltl«pt«r.   ««Hurt   th«   voltOO*   • «    J7 

Tn«   <oitee»   «holt   Ü   l   J   «0   I   V#c 

••   S   '    1   •*     Sot   tho  oteMlotcopo   to enternel   tripppr   «no   «vnC   to  tho   Input 

tifnpl 

Connoct   otcl Hoteepe  Chonnol   »  to  J7 

rn«  «0  Hr   mwponoiit   of   tho   r'ppl«  «hell   oo   no ««ore   the*  10 m,  p-# 

-1*0- 



1 
B 

I 

k.%   I    J   S      *OvP   thp   MCÜlMCOM   CW««wl    A    Inout    tO   JJ 

*H   PlpplPyP«  -«vtfon«  «hptt   p«  «1*1Ipr   to  rifurpfc-A* 

•ho PnpHtutp thai I   »P <*.0  to 2   Vp-p 

•f  off««»   thp I I   pp    <o «ri   th«n  0   S* 

*».*   '    )   S     Co«n#ct   OPci llMCOM   chpfwtpl   I   to   f«j»»etlo»»   »jntrtlor  output 

«4   Mt   otelllMcop*   to tfltplpv  on*  cyclp of  «onitorptf «ipnpl   pt   JJ. 

<<•'«,   thpt   opth wpvpfert»!   <*i«ptpvo4 fry  MdllmcoH  flWN  *  P^ I 

prp  «tpplp 

•t.5  I   )  P     Cooapct   oicHlotcoH  chpfmpl   A  to  -Mi 

Thp  «pvpfora  (flfplpvoP   «hpll   pp   il«ll|r   to   flpurp h-A>0. Syn<   »rr0-   'pa* 

tl«P«   «houlrf   Pp   Ppproaioptplv   «puP I 

*». 5 .1 .1..      Coftnpct   OPCHIopcop*   chprtnpl   A   to   J$ 

Thp  «fitplpvPP  oul«o   trpl.t,    (tM Fifwrp   fc-A>C)   «hpll   hpvp   thp   foMpwl*, 

chprp«tprl»t lc* 

•li' 11   •!.$ «APc 

A-pliturfp «I  Vp-p 

*».*.»>   tnuflaii Win 

A». 5«* .*».'     Cormpct   Chpnnot   I  of   thp oPcHloPc«««  to H. 

fHp  %r»r,   popitiom  »fpnp»   «ItplPvPP  «howl*  Pp  «t*Hpr   »r f I pwrp    !»-**.   Th» 

M     pqp  p*pHtu4p  «houlp Pp  OH   *0 OP  »P-P. 

I      !«%•!    Co^upct   Chpnopi  A of   thp opcilloacop« to Jl. 

rho   ''OOOfolppI   *Pvpfor»   (Intprlpcp   PPPit'CM)   PltplpyPP  on   «hpnnpI   A   **<* 

MM   ''ipnpulpr   *Pwpfo»«   on   Chpnnpl   •   «how IP   pp   «iwftpr   to   pro   •*«•   •   phppp 

rplPtlonPhtp  *•   «hoM*   in  fipwrp    k-hA 

-t»l- 
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h.S.l.h.J     *ot   the  COlllMATOA  «OUWTfMt  »witt»« on  tho  tett   tot   to tie« 

OOCltlOM. 

The   tfOvoform   Jlto'eyeO   or.   otci'lotcooo   Chenno I   A   «hoi I   thi f t    »•C*   fron 

••»•I    oOtO'veO    in   »OrOOr*»*   h.S.1.*I.      *O0   FlfwrO   *•"*•. 

k.S.I»     »eoltlan   the   tott   tot   tNTCfttACf   Mitch   to  1:1 

The   freOMOnc,   of   tho   «ItployOO  MOvefor»  on   Che-wel    A   the II   M   "OOuced   to 

OMO hoi»   thot  of  oeree'oe* h.S.l.h.).     »0* fifi»ro *-**. 

h.l.'.h.S     %»tyn   iWTfAlACf   »«Itch  to  1:1   on*   COUlMATOA  flOUMTf«  twitch  to 

MM.   SCAM  *AT!   to  of • 

h.S.l.h.O     »ee'Ott   SCAM  OfSAoif   •«*  tot   SCAM «ATI   to M>-40 *t. 

Vco*v»0'   tholl   not   «tort     «olOwM  SCAM   OISAtH.1 

Scenner   «MM   net   «t«rt. 

t.S.1   fc.7    tot   SCAM AATf   to OTT   for  o»ere»l«etolv   '   tecone*.   the*   return 

to tf-40 %. 

Scenner  fhoM   «tort. 

H.S.I     «fCMAMICAi   AllMMIVT 

T»|»   Scon   end   Intorloco   lothjlo   'OOwl 'O*   hO   OechenlcOl   t I ' |W|f t    vjoor 

-tttllotlon   'n  •   tytro*  other   then   (p  »roviOO   for   «CCOtt   to   tho   ton  oO. -it t 

«Ont    potent<OMOt*r« 

h.SJ     AtJtfSTMiMT   IN  TMf   S»lTtM 

Scon   on*   Interlace   1oO«lo   OO* J wt teentt   within   the   «ytto* «i II   confltt 

of   reft*l no  tho ootont loaotor   «Ott In«*   to  caw»« Hilt  for «Iner  SyttO» one 

S Conner  «o#wlo   choroctorlttict   veriotlono   nenaollv   eneountoreO  «orlne    fo- 

»r   cotton.     With  tho  tytteo operotlnf,   »or for»  the  fotle»lr»e. 

h.S) .1       Con-tort   on   OOcMloOCOMO   to   iS AO)«Ot   AH   for   •   (HiltO  • '4th   of   I.S 

'  IS -*e< 

h.S.J.»     Connect   tho "tel Motcooo  to Jt-U.     Mlutt   •*•  to tot   tho teuO'» 

«OVO   MllllitO)   to 2.0   *0  7   »o-o. 

r -Ml- 

A. 



L 

1 
t.S.3.1     Connect   MCIIIMCOH  Channel   A  to  Jl-tO en*  Cnennel   •  to  J1-»t. 

*4)vt\   *H»5   for  •  2.1   «wee   <*«l*»   '-on  ne«et • ve   «oine Otlfe  en  Chennel   A  to 

poeltlve fein« ee'ee en Chenne'  I      *4\SJ%\  »1A4 for en epereelaote teuere 

•eve et  JI-II. 

A.S.J.J    Connect oecMloeeop* Oionnel  « to J*.    «tfjost  «M one «5* to »rovioe 

«•output  wevefon» •«  «hewn   In F I eure »-*•. 

A.S.I.A    Connect   oecilloecope  Cnennel   A to  J*.   verify «eveforw to be  J.ln 

Mi  »P-P 

VS.).5    Connect  «cMloecoee Cnennel  • to J'-A.    Aejeet  A151   for • •lenet 

level  of  eeo'ojinetei»  2  voltfl p-e. 

A.S.S.4    Connect  oecllloecoee to J»-IJ.    Aejirt»  A109 'c en output of 0.$ 

*   OS   welt»  p-e. 

*>.5. J . 7    Connect   the Mel Meecoeo  to Jl Aejirtt   •' 12 en* Mfl   for e 

«evefom et  «new  In riewr»  *«-SA 

A.S.J.I     Connect   otollofcoH  Cnennel   *   to   J» -5  e-n*  ehemel   •  to  J«-7. 

A4joet AUS to proviee eeoei  «•plltweot of the «Itpleyoe: «loneI«, lee Ufere  u-S« 

4.S.S.9    Connect   e vlfltct   »oltarter  to J-7      A4J«et   At«  for   I   A «.IV#c. 

M    iridAl «AITIHA»« 

The Icon one  Interlece *»*wi«  PtQpfflel no «pecief «elntenence ettentfon 

Po» one-   the   'outine  procedure«   fol lowed  for   fonerel   electronic  Hulpmnt 

Me tlae cnene* ceMenmti ere conteinee'  In thlt «eetole. 
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i. 
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A.5.).2      Connect    0*cillo*COO*   Ch^n«l    *   tO   Jl -10   On*   Chonn«!    I   fO   J1 -II . 

A*ju*t   «1h5   for  «  1.1   «*oc   «*l*>   fro»  n*o*t I«   foing  •*«•  o*   Chonnoi   *   to 

P©«ltlv*   *oin« ***o  on   Ch*nn*l   I.      A*ju,t   «1At   for  *n  *opro«io*tO   tooor* 

-•»•  Ot   Jl-12. 

A.S.J.J     Co-^ct  oocMlotcovo  Chonn.1   A to JA.     Adiirtt   A*6  «n*  «5«  to »rovlo* 

•"owtpvt   wovofor« •«   «hewn   In  F l*ur«  A-A*. 

<».5.)>     Connoct   MCIIIMCON   Chonnpl   A   to Jo,   **rlfy  ««tfom  to fco  0.**. 

*.<* Vo-*. 

A.S.J.5     Connoct   ofceltleocop«  Chonnoi   I  to J1-«.     Adjust   «151   for  •  tlfnol 

1*V*1   of   *Oproxl«*t*ly   2   volt«   p-p. 

A.5.J.6     Connoct   MCMIMCCM   to JI-1J.     *«)oflt   «10*  for  fj  output   of  0.5 

*.05  volt«  p-p 

A.5.3.7     Connoct   tho  o»d MMCOM   T   J« A*ju*t   «1 12   *n*  «151   for  | 

uovofor«  p«   tnown   In  * I<jur«   U-5* 

%*t«M     Co noct  MCIMMCOH  Chonnoi   A  to  Jl-5  *n*  chonnoi   •  to  Jl -7. 

Ao)o*t  «115  to prowl«* «ouol  **»Mtu*o« of  th* *l«pl*yo* «Ifnolt. So* 'i*«r,   h_j§ 

•».5.1.«     Connoct   •  *lflt*l   «oltoator   to  J-7.     A*ju*t   «16   for   |.|  *.1V**. 

Th*   SCOT-   on*   Int*rl*c*  *S*wl*   r*oul f**   no  «poc I * I   ««iMt^fKt  *tt*ntlon 

fcoyon*   th*   rout I no  *roc**wrot   follow**  for   f*n*r*l   *l*ctronlc  **ulpa**<t 

ho  tlo*  chono*   L—IUIIII tt   *r.   contain**   In  thl«  «oOulo. 

-H5- 
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CHArrm <* 

COUIMTM.   VISUM. .    iurMÄir 

tAACCON SH-0-771M7 
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I. 

u 

SfCTlOH   I 

GfNCMi   MSCfttmOft 

TS»   Coli»«tor,    VltiM1.    In''#ftd   ««odul»   h*r«tn«ft«r   C«M«d   tHa 

«l«lkl«  C3lMat«tor   con«i*tt   of   optical   •'•»•«t»   MM«*  c©l ' i«ata     tH» 

vitlbia   lifHt   output   *r&   tHa   UajM   arfttl«!  d'orf«   (lit)   »rrmr   «no 

tfir«ct     tH» CotH«»t*tf   lifht   onto   tH»  bock   »id»  o'   tH»  «car «ir<-0r   o*   tH» 

"•C*a«leal    '•   Sc«fw*«r   -«otful* 

'.2     IWUWHD   USt   Of   iTt* 

TH« Vitlbia CoMi««ter «ofeia »M ktr «ovonoo  to b»  f«t*rf«c««- 

»'t»>  otH»'   -»».o'   COP—u«    r><-   tpoc'«1   «oafelaa   to   for»  a  fo*-»*«r4   laofcina.   lnfp«r«4 

(fLlM      0'   Tn«n»«i      -«q^q   lytta».      TH«   Vlflfel«   Cc''i«#tor    it   Optically 

NMHM b»t«»aar  th» *acHar.c«i     •   Sc*-<*»     arxJ  Lib  »my «odu'tt.     TH« 

'«I'Of   Of   tHa   Vitlbia   CoHlMtO'    It    to   rocolv«   tH»   v)«lbl«    llfjHt    «Mitt«« 

bv  tH« d'otf* fl«wti  of  tH» LfO  array,   tum  tH«   HfM JO   .   ana di^oet   tH« 

co''«UK  »Itlbla   MfHt  o*t©  tHa back  «•#« of   tHa «car »«rror. 

-I*' 



n 
W  tochoic«1   «oor.1 'I cat Ion»  of  tha  VI»Ik la CoHlootor 

•4    tallOM 

• •  »r« 

Cf'ottiva  Focal   lenotn   (IFU 

F/ 

ri foe.    Dittanc«     «T> 

»7.1:0.7 «.' I • latin   (aootwrae   It» 
rmi   Ufht   If  rano* o* 4)00  to 
6900  ViQifor  wr.lt»1 

Fatt»'   than   f/2.2 

".91    •   0.25 «I I •lowtar* (a)   Wit*   LCD   '.«M   'l«tt*r*r 
properly  position«*   In 
petn 

'b'   •»•»•no1    in   air  «/o   f>atronor 11.21   «I I Ilooter« 

Fi«id of mm (FOVI Fill«  circular   format   aiauete' 
o'   20 «III lattfi 

•etlon  Trantfar  Function   (HTf) Soa  Fifura   l-t 

Uooar  Olttortlon 

*«lati*a   II>te*ination 

Stray  11 «tit   ¥el Una Glare 

Qotica    TrarrtMltt« 

Oavlat ion 

•»*  pi«cuehion  end  «t karr*I 

r1 Ml at  eoee o'  HSU 

v  $* 

>95t   in   the  »)00   to »900  «ntifo> 
ra,lor 

90       I    OS       («OfroM 

For    Interface   I nformat I«»»   at 4 
ae «ochonlcal  con'i «u>-et .on . 
out'in* a I «em I on*   end «owntinn, 
Information,    r*f9r    to   Sot tI on    III 
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IKTKM  II 

*«(Ti<MM.  HtClim« 

in or*er   for   tHa  »I« Ik»«   "«Hf   laaa»   furaH  *»   tne     fC   K'«   ta be 

M OJ»e»lttee •*•   the   'tytrtt   alee   -)#    rn«  teeNaieje «Irrtr  • • tHeat   aittortian. 

It   f«   n«cMttrv   tHet   tHe   laeae  IM ««I llaMtf.      ^h.   tfltitle CoH.«etor  operate» 

• t   tHa  w0   «it.tie <M»v«'«*t«tH   «M«  aeec   •   ta.nina mtrrme   fa   tern   tHe   iaeae 

10'   an* eo < M««c«   it  onto tHe  uw »Ifi-       Tita   lam   |  ttaai Hat  a   '   ••* 

MM* 

*t   the celllawtea   MM   -nere*   ^eeve»   tHe Vlelale UDIaMor  en* MM 

tHa «Hhmlcti   M  Scanner  «adu'a.   it  »eeaet  tHreoe»  the »Hat«  th. ft   »eat 

•mii'Mtf  «i*4 MM tHift   MM       **•*   lent  ••(<• ha»  i«|i   aae appealta 

NMn  ta  It«  effect   it  MMntlaHy  tHet  of  a  ftet  *<ete  an*  the iB   Hfttt 

If    M««rtl«'>Y   f»4f*r• 1 I• >    ae»ln   a»    if    It'lkM    tHe   tCOR   «Utir 

M   — flf — 

The  «<«<MI  eolliMtof eoHectt   HeHt   *nm that id  array  an* col H«eta* 

It  for  the MM   teen.     Col I lacteal   '   «M   It »referaete  'or acennlne,  rather 

than convergent  or «i^eraant     fa*»«,   tince tHa  focal   **> ft»   in  the   '«ape »lane ara 

alnlalrerf      tHa character« let  o'  tHa   'ana  «ahich «eat  »a coaaleere*  fro» 

• tyftea*  «tenepoint  ara  tHa aeee aa   that a  MMMMM"   f*»r  tHa  ••   laeper.   (a, 

>l   SaaatH,  claar   aperture,   eittertlon,   trane»lttlon  an*   MM «»'  »••*.   aaa 

»letlon er **Tr      «Han aeereiine  |p  tha  MJtMM   '" tHa  tfVil «fcron »an*, 

•t  «at  »einte* oat   in  tHa nenor.cai  enaepie i>«a<  in last  on  *,   that  aiff-eetio» 

Halte* ttrMr^ax« «eai« Pe achieve«,     tinea  tHa alffraetlen   Halt   It  a 

«tatwi of aaajMiar  retolntion «Iraxtiy »rapertiona«  to •eveleneth,   a 

iritaa of   rHe «Iffrastlon   Halt   fo<   tHa  .itifcle   ••   If 

«1»        .    *i «icraM    .    Äj       THa«  a tflMtl   an   'ialtaa taat  tlta  far 

I   0- 



'—zz 
i. 

">a   «itikl«   I«   appro»:—ft»  *>% •>*   th«  «I'fractio«   I iml t«aJ  «pot   tit«   »or   «*• 

IM.     tine«   the  «can«   -MO'tit   on   it   HwitaaJ  by   tho   l«r>#r«*l   «cmntf  portion 

a*   tHm   intw,   »H« MTF   >^«ilr«Nn(i   for   th«  vltw«l   col'factor   «r«  *>ot 

MMhli      'or   •»«•»»•,    'H«   IN     -»9»r   »Tf       culoM   It   «a«>rox la»t«l r   55 

MM »air«  »or •lUlattf  at   f/1.1,  «afclew   II  wt  « Mo*  «Ulfel«   H«M 

•CtiOf»   Hail'.      «r«ov*r.    in   »*•  av*raM    *y«t«Bi "Tf   «r < en   I«   a   f«r«Ctla»i  O* 

*•»»»   «yttfl*  D«r«*•(•«•« ,   ear*  «haul«  too   tafaar   if»  K«I   yliKj   tH*      !«<M 

eo'ii^itor   that   It   «m   net   ' fail t   fha  overall   «rror  tt#*««t 

I   ' 



SfCTlQH   Ml 

INTfMACf 

).» —MM 
r   ««ra  3-1   ihoM   th« pertinent   wtllM «»4 «oentn«  <j»t«   'or   s— 

of   th« «oaionor   In   Incorporating   tM»  «oO«lo   In   a  «y*t«e     «rout       Mot« 

that   th« «laondom   tm*   to Iarance«   -aflact   th«  actual   «realn« 4ata which 

In  MB« cos««   dlfUr   fro» or   tuev'anent   th« «ata   in   th«  17   ip«IMc«tl«. 

fleer« 3-1   I«  a ahotoeraeh of  th« «oewl«. 

3.2   1MU&MW11S. 

th«   Vl«l«la  Coi'l«*|or  nonwlly   Interface«  •*» th   th« «ochanlcel   '• 

S<mn*mr   enC   th«  U«ht   bait tin«  Oloea   (Lit)   »rr«y.      It   can  he operate*   In  any 

attltweo,   hwr  «*rst   ha orient««   r«l«tlw«  to  th« ««tin«. «oewl««   «o  at   to 

arovleo  th«   'aou're*  owtnwt   loaf  or l«ntat Ion.      »noa'ar   ic«iti   »rm  prnvi«ea' 

adjacent   to hotn «eontin«   face«   to  ele"   In   IncteS line, «ejewlea   In  the •eslree' 

•ealtlcm. 

Servo  tyoe deeeo   ere *—4  to  »«cur«  th« Vl«lel« Col Maxtor   to th« Scanner 

ano>  to tho lit  array.     houa.tr.   fcccewae of  th«  r«l«ti*«ly week  «trwctwra «f 

th«  Scanner,   tha Col Hector   an«   Lit   array   «howl«  nave   «Mltion«!   «weeert   to 

th«t   th«lr   «al«ht*   «o  net   «M«tort   tho kimar   »trettwr«.     I»ar.  a  «ee» » 

41 «tort Ion of   th« Scenner  can   ••rleealy  •"•el    I tt   ac«n   rat« 

"  «««ciai   aoaeter.««acer  *ey he *eeooo  between  th«  Vltlfcl« Co "'Motor   e*wj 

tha  Scanner       Wltheet   «weh  «n   aoOof «r •«««cor.    th«  m~4  of   »h,  col Knot or  we* 

••ton«  « <«oei«*e of     Ml    ln«h   Int«  th«  I conn« r,   «oe«wre*   free  tho  ewt«t«e 

«wrf«ce       If   »he  Col "notor   I« eewnte«'  «n  tho  «loo of   tho  *cenner.   th«r« oey 

••   Intorforonco mi th   th«  «con «Irrer.      If   the tell'net or   I«  eewntae'  «t 

tn«   roer  of   the  Scenner.   there  nov   he   lnt«rf«r«nc«  elth   the  ohete   «hi ft    l«n«   or 

the rin« eeentlno It   In the »inoel   (If «wch «  lone  l«  reewlre*  in the «y«tee). 
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It I.ft I 

aI anatar   bun*l«.       It   «how'* 

tata*  or   i  «top  placa*   to   far   f 

of  tho  LB   »rroy.     Thlt   It 

).)    TttfJoU ItSlftW IQfOlliMTlMtt 

Tho vlalfcta CtDlMttr,  holno.  of« optic«!  «soots.  Soot  not  confIhota 

to  tha tytts« thamai  hoot  dlttlpotlon pro» I a«.     Nowovor,   tha ««Sola «sst bo 

tahon   Into  account   In   tho  «ytton  thannal   soalfn.     '•Mfitn'U   aonorato* 

by oajacont noouisa hootlna tha optical  alaosntt can offaot  tho  i -ao» 

of raf rast Ion of tho  lont alanontt.    Tho post lblo offact« of tospratora 

on  tha OStlSSl   alanontt  »rt Satciaod   In   tha Sot a I lotf attsuation of  'ho 

tyttaw  thomal  Potion ccnt'aorat lont provisos'  In Sacffo»   HI  of Chaptar   I. 

floora }-)  It an optical   layout of  tho vltlbla coi|:«ato>   ** T«#lp }-l 

• < *n»  tho proscription  for  tho optical  soslfn.     Tho  layout hat  boon unfolas* 

•raunS  tha  turnino ulrror.     Althoufh  tho door oportwra of  tho  first  alonant 

\,   tho tpoc'flotf roaolwtlon  It obtain** utlno, a  1.11}  Inch 

that  tha proscription anS   layout   »rt 

»ra  at  to cauaa a tllfht  vlanott'no at  tho 

by  tho valoot of  tho c'aa'  aportoroa 

«Iwon.     Tho actwal  CA of  tho first torfass of alansnt  }  It  l.fJ  inchot, 

•t     I   to  insfco*   in  tho  tab I a    A 'if« «III   usually OO OSS'«*»* »Ith «Itlbto 

optical   alanontt   In aoVltlon  to a tcsnnsr  on*   'Itlbls  colHnotor       Tho pc-ltlpn 

anS tlao of  tho «top «III  ha SotsmlnoS by  tho tlao.  WttK$ •"* position of 

thoso osSltlonol  aloosntt.     Tho sptluun porfonopnco of  tho tytts» oil I  tt «t* 

'•<T4 hy  trptflhv off  ths ttop parpnstsrt asa1"«'   tho ansunt  of  »I posttIna tho 

osslsnsr   I« «llllno, to allow. 

Tho Saal on hat Soon   incluoo* tc  that   It «oy so  incorporataS  '»»to tho 

*otl*n of any tytton untooo optltt  tosh at pysplssos or  roloy   lonsos,  hot   It «oy 

ha  otafwl   flrtt   to asmlSor   any  prob I OPS  or   restrictions   Involvo*   In  oslOf  tho 

«itool solllaotor also»  (with tho l» * tsomtsr uaoulsa)   to trpgutt a visas* 

4ltplay. 

Ona 4r«Mh*th  to thlt configuration  It  that  tha tyttso «oonlf'cation  I« 

llultoS  to  tho «oonlflcatlon of  tho  lnfr«roS  afossl   (If any)  which   It   Hhsly 

to ho  last than that csnalooroa' svcaptsbia for «lllt*ry tyttsaa.    Anothor 

.175- 



*r 

! 

3 

I 
I 
I 
5 
I 

I 

-I7i- 



ft 
i 

•N        «t «M              N 
'• *      a « «•*      *<M M 

.    /»         ^ M It.         A   ^ ^ 

-••       -M *>M        6   P 5 

n> -       *» #/M        * r • 
««     rf» <n*«     <\o •- • •       • ••      •• • 

%         s 

** *»     » MM     MM r 
.- M      • •  #       #» « c 

• •      • ••       •• • 
m~ mm         — MM         •• •» 

•  • 3M  41« -MM^MO«»:»**M 

-   •» - -»   M »M • M«*4«~*tO'39 
m-      •    •••••••••••••• 
S   •» •• t 

X 
m\ 

c ci      • *• •      * « * 
.    c       <M o «      r- • 
CM      M «*» «      M rf» 
» *»      #l *> «      ^ » «.       ^ 
-' •        * -..*        MM -         - 

-• /i! 

t 
MM        • O ^        MM •        Mt 
* />     M «n •     « *• •     w 
•» O        M «- •»>        MM M         C 
•*»         — #> *»        ~ M M 

• •          • ••                • • 
9i m        *• 0   -          m* mm mm 

mm %    %                 % % 

— ft«      M • r      4. t M           « 

-•  «I 
X   -» 

I! 
c o 

?! 
« « 
> » 
-#   m* 

•   M 

— ^ 
mt  ~l 

M 

it   t 

* M 
^    •      ••• 

li  : 

tt 2 
•» m- M 
»»»• a 
-    « mt 

xt 5 
t • 

o 

•177. 

|l|t]  c  »3  5. 
*   * '    M M       M       — c       *l « 
4M9MM        M        H|0        MM 

, M -  ••   w-   *.*••- — "»L.C 
- -  "v «  ^       - • 

& *  i» O A       m* m 



«>«w»f«    It   th«t   th»   «tfe«»-ti«l   rnoolotloo  «looont   llM   it   Mout   twice whet   the 

eye  eon   rocelye  «4f   I«*   tttl   CCowJI tlont.     iMoer   th«  ttrot«  of  ••ttleflel«' 

coneltlont,   the «It» ley   »now»«  to«  p'«««nt«a   i*rt«r   to ««it«   It   tHltr   for   tH# 

aHf»»o'   to  act**'   the   Information   In   It. 

W   4lo»t«r   correction   It   h»r4   to  »rovid«   w4«r   th«*«   con4>tiont It 

«owl« n«v« to too «an« toy wow In« the Lit array «If* roceoct to the vltltol« 

CoMlMttor ceotlnq th« teen alrror to teen non-eer« I I« I UfM «no COwcIn«. 

•OCnonlc«!    I «t»r f «ranc«   for   n«OOt I »O  doOtOr   tOttlOf*. 

'•»jft   J -to   Ifnllcotot   onottoor   r>roto>e» wltn  «Irect   »I «win«       Tho  teen 

«sowi«   It   INMX  with   •   'S«   locto  towrwJI« cowin«   Into  th«  «cor.  woov1«       Tho 

wot 11 Ion   in which   tho eye «wtt   too p ' «cod   In  • roor   to heee  •   ten-wl 11 iweter 

»»• rln« It   -o'1   within   nott  fcw»«)ln«,  «Itteeee  o*   tho   tcon  «eowl«,   on« 

thlt   It   tho ooet   open  cenfl«wr«tIon eettltole. 

In tyctcm which «*e on  eyepiece,   vleleon or   •'   tetoe.   cwwIHery  ftytteei eoli 

oet'c« «wot too 0*000       tn «awe ceeet,   tho «•»«•• ttolft   loot  con to«   Incorporate« 

Into  thlt eeelf»,   the*  tervlne  two pwrpeeet   -  correct loo   th« »hot«  thlft 

cow*«* toy  th« chonnol   «loctronlct  1*4   focecloe  tho owtpwt  of  tho  »lte«l 

coHlootlne ooowlo where   It coo too collect«« toy en   loeee twtoe or  omonloajo 

toy  co  eyepiece.     TH« peato-to-pec« wot Ion of  thlt  ohooo thlft   lone   It   otoowt   .001 

Inch woe low*. 

OftO  hot   «owe   *r«OOO»    >r,  chOJOClOf   th«  «he**  thlft    'on«   ««rowotor«    In   oroor 

to  fulfill  tooth onoc« theft  on«  »Itltolo coM|«etor   Interf«cine  f«v«ctlom.     Tho 

•owor   In   tni«   'cot   con pretootoly   »Pry  toy     10  percent  wltheet   «eine,  tor low« 

0—«Ot   to tho tyttee ~*%   -  tho power  for  thlt     on«   it  choton  ot  * •oolon  »«loo 

for  « «loo OlcoortloA of  inOUloo«!  en cone I  cow««« «hot« thlft  CI to • «cooon t. 

Tho   'on«  power   It   • tcoprcoIf  for  «II  cnenne I•   «no  «II   frccwoncloo.     On«  It 

• •to «IICOJOO  to »loco  tho   'on*  «t  different  oocltlon«   !n  tho  Inter lot« qlao«'. 
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ylaltflno. at   looat  •  U    porcont choooa  In affoct   fro» tho >iMi* ooaltlon 

of  tho  roalw«   «r-. 

ri««i'»,  on«  I«   '<•••  to chooaa  tho »oMor of  tho •*«•• ahlft   low*  aItho» 

pot I t   vo  or   noootlwo   in  or oar   to  p'oowc«   •  flvon  *1 *p I accowt        Thl«   roaolt« 

'r»  tho  fact   that   tho «Joool   poaitlon «tea»  not «wiiU -Men «oy  tho »cor 

•Irror «oat   travel.     Tho «Irror  con  «con  tho to»   lino of  tho  roator  ••?*••     ••» 

to-rioht  or   «-loht-to» loft,   dapanalno, on ohlch «ay  • poi I of wl ro«   «ro hoofeoo o». 

»»«•«•  «hi ft   Ion*   power«   rone»   froo   about   *'<*•   Ineho«   for   • •» ln«>- 

atlenthcl   «con  at   eO caoo'ct*   frooo«   oor   tecon«,   to perhop«   M  eocn   • «   75   Incho» 

for   •   flvo  «Ofroo  norltont«!    *!•'•   «cannoe   at   20  coo'ttt   froee*   »or   «ocone. 

for  «wonpi«.      »n   tno   latter COM  the oheee tnlft   >om •*«•  jeet   M«Mkt 

alaeenao« Mltr.     Not«  that   • eooo eecaoterlne. tolerance  for  •  five-Inch  focol 

>ene,th  on   th#  oroor  of   .001.   ohlch  «now«   tKot  we  nee»  not   aoeect   tno  ^M*  «hi ft 

«otion  to «Ofrooo  tno   latoele». 

Tho  focw«  character I*tlc«  of  tno viewel  ce>I looter oo not  choneo  •pp'-oca*   . 

with teeeeratere.     Thl«   I*   loeortent,  eecaeae  In  • •y«t«e> INIK with c ion 

•oowlo«   thoro  «r«   thoorotlco>ly  •«  ojny  m   f*or  alfforont   optical   c«i««i   of 

•ofosoalno -  «focol   theme'   »nlft*  on«  'one»   'OCM ol*aaj**t«ent.   IN   inoeer 

•thormp I I tat I orr   oofeco«,  vltlUe optic«   Mr* eefecwe.  r« eyepiece a looter 

•Itaojoatoent.     *n  operator  confronte»  with   •   foary  pletwa «on I«   not   know ehleh 

one to eajeet   In oroor  to door   It  op.     The vlaoel  «otic*   Moo,  onto adjoatao. 

•heel«   rosoln   In  feeee.     Other   —jpfj   indooo at norm« 11 tot«on of  tho   l*frmr*g 

• foca',  aroviain«) • fl*oa-«ia»tar «i«play,  ano ealno. • tawperptura w»o- 

coMrolloa athormal liatlon  focw«  on  tho   '•   Iwooer. 

In  iMt  cownaction,   It   It  rocapwa lace  that   Initial   »ot-oo  fosea   for  tho vlaeel 

ootic«  oo provleee   for   In  tho «Fata» onlajwo «otic«   •««  not   ov   «wch wee*yroe  a» 

«nionlno  tho Lit «wool« -  vltlfcle co'''"»ator   interface 



I 
SiCTlOH   IV 

Al I fiMMC NT/NA I NTE HMK ( 

h.I 

This   «act>or  prowl«»«   information  on   tha   •'i mnmmnt   «nrf  aalnt« 

>lr—ants   to  ha  consioaroa   in   tn»   u«a   and   application  of   tha  Visual 

Colllaujtor ftooulo.     »rasontaa  har«ir   »ro tha  ta»t   aajuipnont   raajui rononts. 

alifooant   tachniouoa.   ana «aintonanca   Information 

«».2     AUWaHUT 

Tha  aasaooly  of   tha  turnina mirror   to  tha  visual   collioator   aasaasfciy 

I*   tha •um  of Controlling bot*  tha  anal« of  orv'atlon  onrl  tha cantar Ina 

of   tha output   ralatlv»   to  tha   input        In oroar  to  aeeonp'Un  thi«  auriaa, 

assaohly   it aat  ha poaslhl«   for   tha   input   to ha control • ad  on*  tha output 

to ha ohaarvaa.     Tha affact  of  a»jut fant  of  tha  turning Mirror can  than ha 

laojoaiataly no tad and  fad hack  to a«   to assura propor positioning hafor« tha 

»III cow«  ruhoar  «at«.     Tha sana   inat MMM ion without  nood  for   tha Mirror 

ciaapln*  fiatura.   should ha u«aa  to  taat   a conpiatad «oaui«  for  praoor 

•aviation  and cantmrIna. 

An  aavantaao of   tha  followin« «athod of  aUpaaprit   I«   that  without 

sMftlna. hi«  haad,   tha oparator nay  taa •"   tha data  raajulra«1  for  tha propor 

allfMjapnt   of   tha  visual   colllootor.     Tha  turn Ina, alrror   translation  and   tilt 

aaaroas  of  fraado» »ra   Hhaly  to ha saaowhat   Intaractlva  In thalr affacta, 

•o  that   'apaatad   «diustmant«  «111   ha naca«««r»       A caadjlnod   -aadout  of aontarlna. 

•««» aovlatlon such as  this «ill nlnlnlaa «a" jus toon t  stops and  "aduca oparator 

•laua. 
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4.1.1     mi«uiv »fSCRi^rioN of rtiruncs *m *cr*m 

'•<•'»  ar» throo -»•"•   *•«•«*>•«   m  tha vl«!4la co   l l«ot©r   I«I  «tattoo. 

1    Uu'»   4-1    «ho»*    •   »ehajBatle    '»'t»»«t«l    e>r   O*    thOOO   MIWfellM   CO»«'«tin*,   O* 

a «ourca  aasaafriy.   a vltlfci« eelUatlar   ana*  twrn.n« oirror  ci«*<^   flatara, 

•ntf   •   roaoowt   a««oo4'> 

4.2.1.1 Cla—lao  fiatora 

Sine« «I* icon*  roo4«r m\ 11   tali« 24 hour«  to »at  «ocMrolv.   tha »irf»r  «a- 

twat«aot   MMN "»oat  alto »arva aa  a claa  for   fhi«  t l*a portoo*.     '*» a »ro- 

«iMCtior awvl rowant  «avar«i  no*».1»«  pa-  day »I I I  ha««  to 4a  a«»ao4taa\   a« 

that   tho c'wplnq   flatora »hoolt»  4a  soparokia   fro»-  tha  r««t  o'   tha   1 n*tMfJl- 

at to».     Thoo «MI tip la ciaopl»«  flaturoa «ay 4a cyr'ad  th-oofr« tha «at-«».     "If*. 

procl«lor> aart*   arm  hoi«-   to  a «tola»«* OP  tha ciaapi»«   f'"taro.     Tha prod »tun 

part*  mrm   In  tha «ourca  a««a»4 I v   »M   tha tic raj» coat   •»»•*'». 

4.2.1.2 pHUft 'iiaajJH, 

Tha «ou'ti aaaajaaly conalst« of  a*« lit or %tmm othor  «ourca of 0.44 »ico- 

«•otor   -ad'atio*«,  cowdowa I wa optic«,  a  -•**  rotte la p'aead  appro* laioCaly  «la 

lophaja   frap»  tha  f'anoa of  tha willailar,   a crooahatr  rotte'» p'acad  at   tha 

focal  p'ana of  tha vl«l4»o eo"H-»atur   (•itoht'v diaplaeod  froa»  tha »oat • «  -• 

»aloa of Pack   foe«»  awa  to  tha afcaaocc of  tha Lit  f»a»d  flattooor)   and a 

collar which «hor ptacaa or tha allot  at   tha -aa'   flanoo of  th« ceiHaator 

poalttoM   tha rotida» or« a  Una which  l«  oonaol   to th«  flat  of  tho flanaja and 

caotarad with  -««pact   to  tho pilot.     Tha rotlc>aa  »rm adjoatofcla  for  focoa 

If oacaaaary. 

Tho  r a ad out  aaaaoa>>v COMIIII of  two «w4a««ao411 aa.   tha *»croacopo-4aaa 

p'ata •o4aa»aa*ir m*4  tha aratlco'a unit.     Tha aratJeula anil   I«  attached  to 

tha  front  pilot  of  tho «iftoai  col 11«ator  and  tha •icroacopo aiI«M«   tha operator 
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r 
to   <i«w  tho position of   tho   ioojfpi   for«« a*«  tho froticwl».     Tho wici 

nooS  <»©€   hovo • croiihti ' 

fe.l.l.fe      tfit.tMl«   th>it 

Thp orotiswls «wit   I»  waw   In Flfwro fe-J.     it  Ho»  two  functions.     Ono 

»  to »loco  tho oroticwio  In  tho prooor position  to  l—owttf to  tho con tor I ny 

on*  nomsllty of  rho  onorylny few«t1lo)  of  roy».     Tho othor   i«  to stfjost   tKo 

•OCM»  of  tho onoryont  00041«  frs» oocn  roc Ida  »o  thot   thoy  «ro »orfoc«, 

ono  'ocuoooi an  tho yrotlcds. 

TKo   ioooo of   tho  riny  rot Ids    »   *t   *  »hort   finito Sittsnco out»(*o  tho 

front  slooont  of  tho *l»lfelo colllnotor       Thi»   royuirss  no oottitlonol  powor 

to feriny  It   to *  focus  o»  tho grotlcuto. 

Tho crosshslr  ofejoct   rotido   I»  col I Iwoto* fey  tho  «ioifel* ColUwotor  »o 

thot  on  ooJSIllonol   Isn»   to   roojuirool  to feriny  thi»   loooys to  facw».      IK orosr 

to provide  two Jifforont  ootho   for   tho  too»   'woys»,   • feoonspI It tor   I»  usoS 

to oof lost  tho co'   ins tool feunOi« out of  tho *lil  dlrojction      A  lorn  IN tho 

yrotIda's yoit  ferinf»   tho    *oyo of  tho crosshslr ofejoct   to «   foco»  on  tho 

yrotieds  atfj onothor feoonco off  tho ••—ipi   ttor. 

Tho  lotoo of  tho crosshslr will  oSPJonstrpto  tho doyroo of contortny of 

th«  jutpwi   roy.     Tno  inoys of   tho  Mny  rondo *spoon»tr»to»  how -o'1   tho 

«isifels coilinotor «ooti  tho  90-Ooyro* Sovlst'on  »poc       if  tho »rot I CM Is  It 

»IIroot   rooolnf   in  thous**»Sths of  on   inch,   tho Soy r no of  contorinf con ho 

«irostly  rooo fey   tho oporotor   throwyn  tho nicrascops.     frror»   in oowiotion will 

feo  »hawn  fey  roodlno,  tho   r • nq  position   In « § y COOTS' I not SO,   MrwJino  tho 

rssdtsnt.   on*  thon SivlSlny fey  tho affoctivo    noos diotsne»   (which con feo 

::'cu>i(o<  anco  for   tho »st-op   «rm MM* for  ovory noodo  tosio*). 

tfhon   tho  sotup   i* M»P* for   »I ipnosnt,   hot»   tho   rlny  an*   tho crosshslr 

iasfs»   or«  oot   st   xoro   <t*s   mtsrssction  if   tho  grot Icy<•  «no« 

•ISo» 

r 



1. 
fc.S.1     »OMitit  COM^iUMATIOH r«  TIST  STATiQB 

On« pMilkl«  —«odlndnt  of  that« at t a«* Hat   It  trw  I« 'Inur« *-J.     riilt 

i«t-up   ilantni»   ««on   raOwcin«  **•  -O'fht   «no"   »it« of   tM Oaaplan   flat«r«  t« 

th««   It  can •«  tttach««  to  th«  «itlfcl« coll •««tor,   r«tfe«r   th«n  th» coiiiMlor  fa 

in«  *ttach«d   to  th« clanaln«  fUtyr«. 

Th«   «dvnMana  ««In««   it   th«  • Unlnatlon  of  prtcmon n«chi««ry   "*«««d   to 

«ot'tlOM    h«   *l»l«l« cnliiMlor  and  « «at»   v« dan* In«,  flntwr«  to  th«  toyrc« 

«t»«n»ly   in ordnr   th«t   th«  rmmr  pilot   it  t««t««  -ithowt   ttr«t«.     If th« 

ci«anin«   fimtur«   ri««t   «Ion«  -tth   Ch«   vita«)   colii««tor.   only   lonor  procition 

u-ic«i i»r«t«g  t«ttcr«Mt  «r«  naadad.   tho««  for   th« twrnin« mirror  pot it ion 

«diuKMnt       Thlt  *)%o minimum   th«  —pywt  of notarial  and work  to mm  rppffd 

for «Mitipit daanlnf flatnr««. 

A   lanyard  an« cushion «ra at««'  to control   th«   location of  th«  %mmJ*rmtm 

«ratlcula unit  Mh»   It   it  not   attach««  to • wltihl« colMnoCor. 

Sine«  th«  .itu«'   colUnotin« nodula  and  th«   iR   Inafln« I dul« «r« 

tiu(l«r   In  fiaid  of  via*,   til«,   «nd confiowratijn,   it   it poatlhi«  to construct 

a —I   tourc« Miolly.     Thit   It   indicated   in Fl«.  h-J       vain«  tine  tulfld« 

'or  ratlcint  ana  cond«nt«r  «nd  «n   Incandotcant   tourc« would  t<Ion convortlon 

«V  tlunly  ranlacin«  th«  fllt«r  and  an  adapt IM   Manna  for ««•> »In«  th« no«u>« 

»•.3.1     6€«f«At  nAlMTfHAHCE 

Th« «alnt«n«nc«   function   r«nwir»d   for   th«  Vltlfcl« C«llln«tor uodul«  «r« 

- action   for nachanical   dan*««  and clear in«, both notal   and   tens   turfac«*  *n«r 

naadad.     «n«r  uoth «eta'   and   l«nt   twrfpeat   r««ulr« cl««nint,   th« n«t«i   twrf«c«t 

tn«tld ha daan«d  flrtt. 

I 
J»S- 

.1 
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COLvA« IQ* ACCwAAU 
0«>€«TAT,o«  Of MAT* Jif 
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COLv**MTO«  «IT«  OCv   ATO» t 

'•f»»r#   »-I        Uf«|,t,l«   Unit   »I    «itifel«   UlM^tor 
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4.).2     ikkkfCTiOh 

rtw »»r«oo« o    tho  iniNctl«  is   to «KinlM  if Ik« Vltihl« Col Hi 

»OOtt   K(««t«k   i   «fChotic«'      Hu>r»«<li   N'ort   MO«.      Th«   lNO««Stl«n   cooti•I 

of   tho   foH«*ift«   MO»«. 

4.J.I. I     Chock   the net«!   NOMtitf   'or   wiilH»» ««Mil  or -or« .Ale* oieht 

effect   I«M  WMI«. 

4.S.I.I    Chock     MM  of   the  »ykteo   for  CM»I    crtcu  or  mceti I «•  icic^ 

on  the   I an»  toot "vot 

O.J.2.)     Chock  «irror   for  »ion«  of crock»,  chl«    or  »crotch«*. 

4.1.2.4    Chock   for  nUtlne, »crow» 

h.l.l.S    Chock  «It  mrfocoo   for  cleenM»«**.     C loo*   If   rooo.ro«  ee  eeecr.ko«   In 

tho followto« pp«fr««h«. 

ÜWTlflW 

«o •»(  h.  too ooo«r  to cl««n   low«   If 
»hoy  ooooor   to hovo •   little «wet  ON  thoo 
It   %*l I I    teh«   «Mit«   «kit   «f   «MOt   to kl«Ck 
«ff  Ok OMkk  ••   I   »orcowt   of   tho   throughput 
tofor«  treneniteion  tost*  an« -hon «o*w'e» 
«r«  tuokol   I«   to  •  vytte»  for  f«>.<«r,   «r« 
tho only  tine»   the   i«»»»«»   roolly oofkt   to he 

4.).)     CLEAMI«   >«OCE«UMl 

Too   foMoMlo«  cloo»in«.  «ot«ri«l»  «r  «hl.il«li   «r«   retire«   f«r   c »< 

the «otoi   i*4 optic«I   »orf«co«  of   tho oooo'« 

Loo« C teener» 
itkyl Alcohol 

ci««Mio« n«i« 
or-i T »»w« 

C«««l   •  «olr trwok 
U«t-fros Cloth 

'U   '»pot      0-1- 
&r«o«   I.   Clflkfl   k or  I 
t\* of«0-101-09M 
f%* h**O-S07-O*5 
r*m mo- 20* -oik« 
'*• i%4*-i?O.C040 



^ 

* > • .i or Ulf«.   Uffi 

Vo>«   l«0*   litlM  A»  dooofof   i«o«   or  «Irrof 
»urfoto»       »0  MOT  *»«   •  dot* Oh lew «if».I 
»C<-«tCh   If*    I Of»»   or   mirror   tmrtmta 

M4J 
Of   «If 

cltMin 

M*M 
optic«! 

tltftoo 

»tortlo 

• 331 

»OOP   •   «II     lOO*«   41 ft,   *Mt   «*•   »Oro.fO   Mil«'    fro»   t*o     or«* 

»wrf«c« wltl»  | door. cooo1   »  Kotr »ryofc 

2     Fold   loo«   ti»»MO   to   for*  •  MOJ|>.     *»oi«   toosOlo«.  Ilk«  •«•«* 

•wrfoso Mit»,  too  flooprt. 

}    ip— •  '•» «»-oo»  of   i«m  dooolo«,   flolo or   «ic«*o>   «nlo   too 

•wrf«*o. 

•    taotly «IM  too «otlc«l   ol«aa*t   »orfoso «ororolly wit*  too   i«o» 

«•» »rofor«o»y   io  • cirtMl«f  «onor  ooO wit*   «try   Hf*Jt  »rootwr« 

'rao  too coo tor  of  too torf«c« «oo «orhiof too«r«i   loo ootor  0090 

S    Al to»  I« «r> or »loo «woy  OACO»»  dooolftf  floio wit* • »ocooO 

«.).].].1     «ooov«  «II     oo»« «Irt,  Mt   ooo   for«.*» oottor   fro»  t*o 

•.wrfoso*  -'tr.   • foot I« »lost  of du* owlttwro   froo coorwioJ  «If   (If    k>» 

•r  wit*  « COOJOI   •   Mir  brtooH. 

•».J.1.31    «Io« «M  «op«««« «orfoco« wit»  • cl««o,   Uot-froo dot*. 

-  3.33-3    »po | iiuMern or «row»«  Io alrt »it» « dot» «,«r««p«o »II» d 

fr*»h woior  or   «oil« »olotiao of ««torooot   oo« -oior 

A       J.J.»    »ry  t*o  »orf«*«*   tKorowo»   r »I Ifc • door.   Hot-fr«» «.loth 

i 



cm*n* ie 

uwa*    OPTICAL.   fNT«k«ft 



i. 
tCCTlON   I 

&f«tti trscairrn 

i  i 

Tna   Infrara«-   Oat i co •    laaa»'   Ll— ill     oaawla.   toniM'Ur   caHa*   tu*   '• 

laaaar.   focwt«»  tna  I*  radiation •«•ray   fraa tna »can air rar of   tta aacn- 

«nicai  Vcaanar aaawla onto tna   I« Oat act or array of   tna Datactor/aaaar oaawia. 

A aaaltion oaor  H«« aarwl t»  tna  loaaina.  loot  to aa  raaaaltloaao t  focuaaa ay 

art o>tarnal  drlva attaaai*   to onawra na-inun  ioaaa naflnltlan 

»•a    \mimu> UM 0»  IT!» 

Tna  I*  laoaa'  na» aaan Oattaaaa to aa  intarfaca« nltn otnar aajor can- 

non aaa »aaclal aaawlat   to for» ao intaaratan forward laafclnn Infrara«  (nil) 

or Tharoal   laaaina Syttaa.     Tna  I«   I«**»'   It aatlcally  intarfaeaa aatnaan 

tna nacnanlcal   »cao«ar  and   tna aa tact or/aaa« r aaaulo»       rno   function of   tna   I* 

laofar   l»   to  racaiva  tna  mmr»\\»\   aaa»  I*  radiation nwnala  fraa tna  »can 

mirror,   torn   tna   Ounai«  90*.   ona  <J<ract   tna  anarfy   onto   tna  • I ana«« tt   of   tna 

•a toe tor   •   ray. 

lal    l^ftA^ »ilHM^IW* 

Tna  tacanical   »aacifI cot ion» of   tna   !•   laaaar  aaawla ara a»  follow» 

('fact   «a  focal   lanatn  un> •7.1 «a.7 alllloatar« 

'attar   than  f/l.i with o* tor no I 
ttaa 00 aa  In  front of   lonaot 

»I I  tit <r»i 17.ft» to.IS •minatar»   I 
tnrw aotocto'  «inaan  to t 

'•ala of  Via»   < M* 

»«red 
I    »Una) 

Aajwttaala 20 «atari  to  infinity    00 
(«it» narlatlan  In ro a« t0.5 •» 

Swfficiant   to fill  circwlar  format 
-'tn aiaaator  of  jo nflllaetar« 



UaMr Distortion 

•oUtlw«    (I ItffllMCtiOM 

Optical   Tr«no*»tt 

lotion 

tlon   («7*1     Us   flforo   l-l 

»ot«oor.  *r>   »l.cuiMor   •«* «A OO'rol 

>»••* at  oo+i  of  10 on '  «id 

>t|l   In   »»octroi   roflon  of   7.4 
to  • 1.75 mlcrmmmtmr* 

f0*  to.5*   ( 

»II 
»or   intorf«co   •ntonmt ion   tuen «• *»c 
corf l«wr«t lor.   Out I I no  flawiiloM »nO 
in«   Informst I on,   rofor   to Section III 

icol 
tint- 

: 



ON Axn 

• - 

Flawr»   l.l       |R   I r   MT*   0*»-*«   *   «nd 0#f-A«i» 

2« 



1 
SfCTfOM   It 

fuHcnomi oc scut mow 

2.1     8f«»i 

The   I«   Inpper   focuui   the  parallel   keen  fR   radiation  rMl«»4  fro* the 

para I l«l   aee* »car. «Ir»or  of   tha Machen ice)   I»  Scanner  «D*>II  onto  the  detector 

array  of   tha  Oat actor  ftaur  aodul*.     A   front   »urfpcod   turnip «Irror   >•   weed 

to  turr   tha   rad'at'ofi  ftundi«  at   rif*t   angle»   '90*     onto   tha   detector  irr«. 

The   input   para Iiai   radiat'or and of   tha  nodola  «ounti   to  tha •ochnolcol 

• trvctura  of   tha  »Conner  t»y  «eon»  of  a  p> lot   üeneter  and   'our  attaching  Kran 

nounied   m   »lot»       Thi»  allow»   tha  de»i«ner   to  rotata   tha   I*   tateopr  efeout 

tha pilot   to any  petition within a 140 degree  rotation      The «rote* of  optical 

elenentt  at   the  input     »tenner*   end   >o  eeieily  ediutieele  for   »pripfele  focusing 

thrpufh a dr.-a    «taunt i n* pop«  on e>tner   »   >. PMI   pin)   provide» noon« 

•or  «punting  a opnupl   or  olactrical   drl *e   peer   train 

k.a     TKO»   Of   on Mr I Oh 

Tha   IR   i«appr   i»  fee»lcelly  a  paneem«»   Ion«  Mtf   focwao«  col I looted 

energy   fro»  tha  efoce'   »cone  cot lactins   Ion*  onto tha  MpCeTe  detector  »rr», 

Tha   Ion«   If   coated  for  opt  •«*•   cr«n»ai.»»lor   in  the  t-12 nlcron wovelenotr hond 

In order  to aptlwlte  tha  thera» i  ojM ttent  cherecter<»t>c» of  the »cone end  thus 

the  overall   I*  portion of   tha  »/»to»       The  characteri»tice  of   the   lone  which 

•Mttt   fee con»  dered   fron a  »race* design   standpoint  arm   face'   length,   door 

aperture,   distortion,   (renenissior  end   unifortalty  of   t renaan s» Ion.   field  of 

.>aw     and   resolution       The   resolut   on   ropw i reaajnt    •»   best   specified  fey   the  ejod- 

uletion  tran*far   functor   <MTr    0f   the   Ion«   rather  then   |ePf  a «in lean» resolution 

ropu'roMent        r»»a  "Tf   ylald«   tha   resolut  on  capetv '   t>   of   the   ton»  over   the  woeful 

I*« 



I 
"fa  of   »aa -    * »       /in« «T»  o'   "*     «n«     MI mrrm  \_k\i\   of 

•TTfi   for   tfca   <*rl(M   toumi tv ,   of   - ,     . »*,   on.     •houtil  a*   %w 

'*     (••»»   *Tf   a*»t    BO   cor.«.o>    «: »       . 

I«  oroor    10   «41    r,%otut-or    HWlf1>J|lB r»   -a»«»„r.   of   ,„ 

a*MM*t|   ovor   t*m   torn   yooful   f.oltf  of   »  o» a   I»   „»„» | ^ 

»y  oo  «Haobit   aarcontoo*  of   pncu»r> or  i«  to . »,. 



sfCTiw ni 

wnaMCf 

Fleura   »-'   thai«   the  iwrtnant   out' ; no  and  «oontne  1st«   'or  use of 

Ms   psja     I   I «corpora 11 n«   this nodule   'n •  «otto»   layout       «tot«   that   the 41- 

wsione  end   tola-encas   <-ef'act   the  actual   drenine,   lete ublch   in toua  case» 

Jlffer  fr«* or  «upo'enem   the  dete    n  the 14  »eeci fleet ion      figure   M   '• 

a ehotoorestf-  gf   the «©du »a 

"he   IN  Ineeor  norsssHy   in »faces «Ml  the Scanner and  the   >etector Oe- 

•a«-       ft can be .-.aerated   'n any attitude.   Out oust be oriantod  relative  to 

the «tin) wodu'e«   *o •*   to provide  the  required  IN    neoa orientation on 

.he   Jatec tor. 

rhe   f«   favour   It  attached  to the Scanner by  icran *hich  aees   throve» 

»lottea* hole«   hi  ti.e nount  no flange ana  into  threaded holes    n  the  Scen- 

*mr      An angular scale  >s provided on  the  IN  la» ear noun ting  f'enge  to ai i  la 

installing  this nodule  >'n  the da« •' nad orientation on  the  Scanner 

-he   I»   Inaoer  he» provision  for  focusing,     ff  It   I«  to he jane -1th flaed 

focus,   the  focus   ring eeer nay ha  -otatad «mally  fer hast   focus et  es son*- 

.   and  then   <oched hy a   »o-tab la «nans       Tf   the  focua   featur«     t   to b 

either  for  systan) focua  or  thempi   focut  conpenset 'on or both,  a  »poda1 

drive «echani«» «Mit  ae aroviuad  to engage «>th  the goer  tenth of   the   lone 

adjustment   ring    S*»-<:-773*27' .     •  an»M  nounting »ad   is  provided on eerh sl< 

of   ehe nodule housing  for  attachnant   of  a  »pec la)   »ocus  drive  aechenian. 

»r  this  drive    »  nenuel  or electrical,  either a  toreue   Uniting drive) 



e 

Ig 
il 

•1*7- 



7r 



. 

• 

or  4  MFirtti positiv« «top  «howl« ba  jt»J  to pr««ont  pooplbl« «pww  to 

or   j pas« in« of  tu* «ovinf port» of  tha   I»   !«a«ar or  of   dtp  4rl*m nachanlsw 

(Mlf. 

Thar«   i«   TO  provision  on   tha   Oatactor  «pinr   for   «J npet   p*ys<cpl   connect- 

ion  to  th«   IN   Inooar       '-rocpo  an«   rioip all an—fit   of   th«  "«'I   ' .     "'s   j     «mo- 

th«   IN   lappr   «ull   bo   attain««   »v   VJPP   of   P   »poopl      ntorco .noctin«   StructurO- 

Thp output  «Punt in? surfpos  of   tho   IP   I«pppr.   mi tn   tappM  TO I«»   and   loc«t>n« 

pin«.   con  alto  tM   M%4   for   attachoont   to   »upportm«  Structure   »o   (H«t   tha 

««ight   of   thp   IN   I«ao«r  on« any   focus   Priwa  wclt*niM  «r«  not   Hut« antiraiy 

on  th«  Scpnnpr  structure «hich  is   ralatvaly  *««*  «np  «u«j«ct   to  «pf l«ct ion«. 

M — — ML—II 
Thp   IN   laspopr,   0*109  an  optic«!   woPui«.   0oa«   not   contrlputp   to   th«  sypto« 

thpropl   hpot  Pispaaotion pro«l«n oth«r   th«n possibly a «sap 11   aaownt   fpoorataa 

by  «n  plpctrlcal   focus  rachonis*   if  on«   it   jpoP       *9Npv«r,   th«   Ü   laspaar  «upt 

hP   tphon   into  «ccount   in   thp  SyStaa  thpropl   POPi on.     T«op«r«tur«p   ppnprpt««  by 

PPjPcont  «o*ui«s  haotirwj  th« opticpl  «l«aants   -or  pffpct   thp  moo* of   rafrac- 

tlon of tho  Ion« «laaont«.    Th« poopiblp «<'f«cta of  tasssoraturas on th« optic«! 

«Ippspnts «r« «•peri«««  in thp «ptpi l«p discussion of   th«  SyStaa th«n«oi   Oa- 

sis* con«i««ration«  pro»'Pa«    n »action  III  of  Cfcpotpr  1. 

)>   W\i* f«r»*H* W 

Th«   IN   loo par   lp  a «ooulp «hich   focus»««   •  p«r«ll«l   boo»  of   8-12   nicron 

I*    aPiation   fro» p «c«nn«r onto a Potpctor.     It   c«n  function alona as an 

ppj-octiva   l«ns of 47.1 «a> focol   l«n«th.  f/\.%,  «t th a half   f.«IP of M 4m- 

qrmm*   tor  p pprpllpl   soao «can systpo. 

<*»pn   «ppifnin«  SyStPMS   inwol.in«   this   «OOul«.   th«   follPSfin«  points   Should 

bo  «opt   In «indj. 



(I)      .'Ha apacifiaP  Manpa  focua  «l«tanc«   -n   tm  4MII»W    IMC   (17.ft* mi 

I»   «ha  phv«   cat   «ittanca   m  «Ir   frW   IN*   r«a'   »wrfaca  of   tha   «#bl*   !•  tu« 

plan« of  ho«t   focu«   for   tha  caaaalata   '••!#  of   via*.     It   corrn*on«t   to  tha 

«•tlanca   to   thO     *0«0    "    thoro   I«   tO   «OMOr   «in*«*   in   tha   path.       TIM   phytlcal 

«••tanca  fro*  tha   Hanpe   to  iha »lana  of   ftott   focu«  «Dtn « .0*0   >nr>  p*r*- 

anlu* oawor  «into»   '•   mcluPaO   in   tho path  Meow«  0.729   I nch nr   ll.SI   a*. 

<l>     InfraraP   iaapiia *aPula«  *«Pa «v  «If fa» ant aa*wfactur«r« or« ot   pra- 

»ont    i ntarchanpaaPla  00   to  function.     MMvtr,   if  «oPulo«  of   «ifforont   origin 

or« d> »o«««*P>lo*   In  a  ««pot   «arvica  Oparatior   PP   for  any   roaaon,   coro **at 

bo   tohor   thot   tfio   '•   i*ap/ino/   lor»  aa««**ly  froa ono «anufacturor   it  not 

raa««a*alaP  to  tho  houainp.   from onothor   ««nator .     rha   i*pivia*«l   lana ala- 

•ont« «ithin   thooo unit« oro  not   i ntarchanpaaPla «t  praaont.     Although  tho 

part«   -or  ha *aPP  to  fit  •achonicolly.   tho  optical   parforwanco Mill   not   *• 

opttnu*. 

(3)     «focal  apaipn  -  In tho co**or> «aPulo «y«ta*.  «focal   lonao« col loct   I a rap 

tfiaaator t>unpia« of IK raPiatian ana co*pra««  tha* to ««ail  «•«•»!«»  awnplaa 

of parallal   llfht   for  »canning,   input   to tho IA  iaafin« noPula ate. 

Tha  bunaIa   of   radiation  output   fro*   tho  «focal   >•  parallel   only   to   fir«! 

oropr  oatics,   hOMavar,   at   tha  third oraar.   tho   ray«   for  any  ono  point   in  tha 

fiala or« aoviatao fro* parallali»« ay  tha aharration«  in tha «focal   lana.    To 

tha **•-«**» extern  posaibl«.   thoaa aharration« **»    ha balanced off hy  tha ra- 

tional  aharrationa  in tha 2* '«ajpr. 

Therefore, uhan da« I «nine afocal   ion«««,   tha  I*    «aping,  lana *vat ha 

nciudeo  in tha computer  lana Pee ion propre* aa a fiaaai conpltion.    Thi«  lea« 

aaaipn i« pi««* In Teale j.i.     if »hould ha recogniteP that  tha *•rror «can- 

ning proco«« opticolly ditp'ece« anp  rotatat   tna «focal   «rowpe anp tha  t> 

J00 



I 

. 

I 

'•MM   ^OMP   '•!•(<««   10  OOC*   Ot *f   «*ic*   rotwitt   in   r«*ic»J   lymir,   »4   Mfjl- 

• r   CO«!   of   «Miff«.      •«••••or.    tho   CMtl  «Mtt   M   Otcopto«   for   It«   rMul|^ 

Mltir   apt •••(•! >or> 

s •4 T ", "l lM«r<«> 

J.0»!«* J.71»fc 2000 
.SIM 

Mi 2.4« <• 

»*».**»* -tl. Of*» .1*00 
J.I755 

2.It 2  K H 
».17*0 «.5711 IW t.7« 1.00 *• 

(A ptnm^itm »Hi* of  tMctMMt  0.0««  it   IACIMM   in   tho  •***.   fKyiJ 

/«So   (2lnc  WlonlOp)   it  •••- loftl«   »f»  *•«•<••!   tow»cot «I tl»  tliffctly 

tflfforo»'     ^lc«i of  rofrcctlo»      Tho  *OIMOI  JI«4  U  tho «o«'fn of  tho  !• 

•OOP'    ••   h—ä   -»or    thooo   pwOI>«*oO   toy   *•>«*•©••   'or    tfcol f   »rg#w( I      «tY«i 

2MS«.      (% M    "    *  M2>) 

Stfftttllwtlon  of   t*o  »roOwcl   fro*  Eottoo«   •X»   <   Irtrp* •".   *§.§§ • I.0.1.1) 

• or   ••—to,  «ill   IMwII   In tm uHriU'y  of     xntM of  Pock  focw«   »>  0. 

in«*       dc««i   for   »HoJ»t   «coltorin«  off   tho  friln »OMWjf ipt   in   t ho   sintO'O« 

»roOoct .   othor  optcpl   pffoctt   oro  •«•»>   »Ott   • •on'"coi»t   tho*   (No 

L 



Merita iv 

Ai ICAM m /m I«TI mmct 

u Ml 
T»l»  »octio»  »ro*<*)i   • «#or*nor on   t*o   t««i   «a*  «I • |Wii t 

tO   M   CO*% • OO'OO'    '"   t»0   *••   aa«   Wl'UI'l»   of    ttM    tt    !•««<•«•   «B-Kita f>ro- 

itniM  i«f»i«   •»  •  «»Maral   out I in»  of   ta*i  oo*lf»0»M   rao») ro« ana  tfta «a 

%.l.l    AltfcfMftT i  TfST nini«   •  niMf« «H 

To» «ttoaOly  of   to«  t'irnlao mirror  to  too   IA  'aaoac  aaowU   I« 

of  control I la« aot*  tn» aa«la of  oovlatio» aM taa caataria« of   taa  outfMt 

-»••«•»a   to t*a   iaawt.     la orator  to «ccnaaH»»  rait,  oorlao attoaoly   it am 

bo  aoatltlo  ta  latrooajoo •  coatoro* ano oaolo-«a»tr*l I««- boo» ono  toot   tnt 

owtowt   for  coatoriaf ano* ootlatlo».     A»for>ati  »»owl«' a» aaoa  to tno  rltloto 

col Moot i »^ aoowl«  Ootioaart  a» «o»m .  •H|ii—nt  on*  to«t  toct'a«      Too  la- 

fraroo1 «llanaaat  i*4  toot   I»  tlallar  to  toot  for   tfca  rltlola oalllootor, «•- 

tNat   it   I» nao» oar» con» 11 c« too" toy  too »ooM.it/ of  -»>»• • 

too  rotffotloa. 

Aa  .atoOrstonJ1»«  of   tfc»  yltltt»  c»Hla»rl»o oaoVIo   t»»t  oow'fAnVH 

»rocoowra »I II  «a ftalofwt   la  follow!»« to»   IA or—jar—. 

A  »owrco of  7.S  to  M.75 -icroaator  rooiotio»  >•   r | oral MOO« to  II- 

• ao>lnoto •  torlot  of   rut Ida«  tlallar   te tnooo   la  too  vltiAlo  colUajier   tott 

• tatloa  »owrca  •»•owAply.     S i v«   tM   two uoowlot  now«  ilalltr   flalo»  of  y»ow 

ooo   *»•»i• r   4<a»a»lano.   It   N  fooolblo  to *••  too  MO» tawrco  aaooottty alt» 

aoc»      *t •lt*>  too   'I •!•>••  ooMlaotor, tha   I«   I a»«I«a aoowla   It   fltto*   'at« oo 



i. 
•«•#t«r   «•  tMC   tN« onto r loo. IN»  «Mt    «to  tu» oatfole  fre« the  fe*«l  »Ian« 

»   *•       'of   M«O  et   «ceoniM •Ilk  •  ««lector   •  Mo   ret id«  II«MI4  M   -Mal   IM 

»loco  «I   IN«   Hoe.   r«llcl«   IM   III*  HM'U  MM«*ly 

I«   «»•••'    I«   cn»(k   Mt»   Center In«   0*0   •».>•!'or       II    • MfO«   OWft   OO   M 

•I   to» «If»«rent   «•••)   loco« >on«  »r   tM  too    MOO«  M«t   bo oreeeht   to   t» 

«con* In«. »IOM «v  fllMloe. •*» ««onli«rt   1«*«   >n on« owl       *   lore* Mtoctor 

My   h«   J»0«  without   »rtciM   M*lti«rtlMO,   relotlve   (•   tM   f rent    Mono«   of   IM 

'M f f .   owl   tno  «C—irunp  «eortwro  pM'tlen «wot   M  »roc   »o>»   tnor 

Check'n«   «l«wlierwjew«>y   »or   Mt»   M"0t'Or   tf*4   center!««   l«   Mt   «•••'»'• 

•o tr*ot  o ro«i4 f •* »hlftloo the ewoillery   l«m •*»«•  «a *r»vi«1ae.    with 

tMo   *WWlH*ry    lM*lt(«e   foCO«    lenot»J    l«M»   «Mt   Of   in«   Mt*.    «he   MM   OMMwro 

I« front  of   tno Mtoctor «III   teen  tno    «ooa •*  tho boa  reticle.     T*o creet* 

Mir  reticle   MOO  I« Mt of  I«M «t  thl» tlee. 

"*or.   tho  ooo'l'or,    lor>«   I«   ioeortM  or.  •   nnprpr.      It   »til   COM;   to   root 

eee'n«!  »reel«« »toe« which «ill   lotore tuet  it« ae» < c oa«    » »r«cit«i, 

• liftOi with   tno  «ll«t   f lotore   one   the   »connor        It   «III   tier.  M   (OHltlv   to 

Ineooct   tno   rocu««o«   ISM of   tM  crotilelr   reticle,   on«   tno  Mo   reticle «HI 

he owt  of  recwe. 

Tho «cennlnf oMrtwro «Mt M »>oc«« en • cerreM «It* coHftrotM «I - 

coattM for trovoMlof It In Mt» the * *• y «llrectieM 'TM o»tlc oo I» 

I«   tM   I  tflrectloo   )      The  Mt torn   MO«   roe«In««   for   Ml"   I  *   y  direction«   '•' 

hr  Meltiem et  the MiHtni  I««« «re centerM o>  the eworetor oy MQM» et 

Miu«t*kont   of   the  twraloo. wirrer 

h.J.t      »»«ChAt   «MIVTCWUKr 

The  «elnteoence   'unct   on«   roe«''O«   f«r   tM   I"   I—Mr  «oOwl«  ere   In« 

•emtle* for «echenicei  <«••«• on« cleonin« oet» «etel  on»«  loo« end «irrer 

turfece« «he«  mh<      w*en het» «etoi one tM  IOM rt oi rrer  «wrfeoo«  retwlre 
i 

' i 



JMMItf       tu*   mX9<     !-'••««    • tovl«   to    clMMJ    »r»| 

N  to   Hi oooar   to  Clt*f   llMII   if   tto*   «COOO'   to 
•  little  «tot  on  tto»       ft «Ml   toto «wit« • «It 

of   felt   IO »l«*k  off   OS  «MS*  •«    *   ürUM   of   tto   t*.- 
•wt .     toforo   tr»**m>%%io»   tasts   «to oto»»  »oOw'as   •<••  «»• 
satolto   IM to •  sytta»  for  Col Ivory «r»   tto owl»   t>«at   tto 
laoao«   roolly   aaJpM   to to  dOOMO« 

k.J.2      taSUCMOa 

Tto  pHrfH*  of   tto   iftOtoCtlon   It   to totomlna   If   tto   II   I«»a»' 

oaat» accoataol« oactooieoi    «Du  '««Mt toforo woo.     Tto  I nccac 11 aa 

»>»ti of   tto  folio»'*« »too« 

«.J.I.I      CtoCk    tto   OCt«'    «OM«in«   for   «aCOSS>*e   toot«   Or   «or»   rtOIck   0)lfM 

•MM   I«M  «aaltlan. 

».1.1.1    Ctock   lonsos  of   tto «tow I«   for  c*>i«s.   crocks  or  tiuti   /•  »crotcto« 

o» tto  I«M« coat:»f». 

k.?.l.J     Ctock olrror  for  »Ifws  of  crock«.  cala»  or  scratcto» 

k.J.l.k     CtoCk   for   oltclaf   »crows 

k.J.1.5    Ctock «II   twrfooo«   for cloonMooM.     door.   If   rojoairo* «•  oosc r - «to 

In   tto  follOHlof «ar««r*#to 

k.J.2.4    torlfy    tot   tto  sst     Hoa «ovas   froaly. 

k.S.)    CllAMt«  toOCIMofS 

k.I.J.I     Ctaaalaa tof rl«lt 

Tto    follOHilSf   ClOOOlftf   «atari« It   9f   ««uiv«l«f<t«   «rO    rOOM* Pj|   for 

clooni«« tto oat«1  «to ootlcol  swrfooos of  tto «atoi«. 

UC FSW of HO MJc.  to.  

LOO«   CIConors 
Itfryl   AlCOtol 

LOO«   MOO« I Of   MM 

>•*» »»JO 

no sec« o-c 
GrOOC    I.   C)«»•   *   Or   I 
Urn kolO-101 

'S«  «aVktVW-OjkS 



L 

üfE m m M ü 

Uot-froo  Cloth ft« tlo5-»70-S©»« 

Mo* 1    U—«>«.  i*m  or  m.rr*  imrtmtm» 

UM    l«n»   tl«»y*  «do*   c loam ft«   I« 
or   mirror   turf»c«*        DO  MOT   MM  a 
cloth oolCft  »ioM   »cr«tC*   tfta   <OM 
or olrror   »wrfaco. 

«-.1.1.2.1     «MM  «II   IOOM  «Irt.   OMSt.   am*  tormimr mmttmr  trm»  too 

•"fOf   »urfaca   ait*  «  cloo*  COO» I '»   •«• I r   trtntt. 

*>.1.1.3.3     *©»«•   ion«   tit»««  to fona a  •*•«•.     A*©-«  towcMof  tfta «MO* cloooloo. 

twrf*co »It*   too   fimptrt. 

*.).].2.1    SOMOOJO  •  *m> oroao  of   loo*  cloooift«.  MM<« or aleoftol  onto too 

ootlc«!   ftwrfooo. 

fc.l.).2.o    toot Iv -loo  to» optical  olooont  »wrfaco corofwily «It*  two   low»   tf»»wa 

•*•»»  or»faraOly   In a  drtuUr ant I on Oft» «It*  *»rv   Nr*"t   »rootwrw   «toriln«   fro«   tha 

co«t«r   of   eh«  »urfaco OMO' «orklojf  to»«r««   too  owtor  oooa 

•».!.!.2.5    Allow to 4ry or »la» m—y «Ktii clooolo« PlgM -'t* a  loco»« «MOO. 

«•))•)    U—oloo H»tol  or Uli rtor  ^IJW 

-   111.I     I—   «I*   loooo  dirt.   Oust     or»*   ror»l«* a»ttor   fro»   tha   ••»»•«<  t«r- 

•oco» with • fomlo felott  of  door «^Itturo  trm»  i—»ran«« «Ir   (25   loo.  ON.) 

or   -   t* a iMl'i  hair  ana» 

*».).). 1.2    vl aa  ol I  oaooooO »w-focoo mW* a  clooo.   \\n\-*rmm clot*. 

<•.*..!.}.}     »a— ma   »tvtoorr. or  froonO   In  «Irt  «it*  m  cloth   <aa»«n«< «It» cl 

•r#»K «at«'   or  « ol 14  «»lut'Oft  o'   «Ot«r«»nr   a«» »»tow. 

1.1.4    Or,   to» »wrfacot  ttarouakly «It» • door.  Hot-froo clot*». 

A. 
J 



CMAFTIR   II 

SCAHMI,   «CtttMCAt,    lMfM«tb 



i. 

I 
I 
I 

SI CHOP.   I 

cfMfMi Mscftifnio» 

t .1    iHMftn 'im 

Th»   Infrprad  HKMAICII   Scann*'    *h* '•• rujf t •'    caMpd   tha   Icimwr)   cons I » » * 

O«    a   »cpr.   — Chonrp»   Ml««* I,   ar.d  nou» in«. Th*   tc«ri   «icMnit«   a«»P*a)ly      nein«« 

«   Hat   »can  mirror       Mar lac*   ai«oai     #n<j  «iiooitttf  •>•*•   uP»puii«Ht»       Th* 

«irror   pi «ott   tkovi   tha   »car   **•*  aod o»c>tlat*t  ahout   tha     Mi-i#n 

••it  at   tha m*Ki of  aoc>>  »caw or  onoa «vory otto»'  »con  to crpot* a 2   <   mur- 

• •ca  pattam      tfhon   tha  W—P   '»  ••unto*'   I« «r   mfrarpd     I«     !»• —     tha 

front   »a*  of   tha lean ««Tor   ilrajctt   incopin«,   I* onoroy   throufn  *  »at   o     If 

ip*«irtg opt i z»     onto ar> array  of   1*  ••factor»       Th*  ftac»   to« of   tha Mirror 

• iractt   tha   «itual   output   fro* a   11 fht   a»<tt<n* • tooo   (lit)   array   throuajn 

• «at  of   vitlala colliaptina optir« •MO'   • "to a  »l»i»la  d«»pi*>  optics a»- 

ly       Tha  »can irltM  caapownt»   cownt   of  •   *a- •aOta-apood poor*   itt- 

>»20;   tor   »cpn   rmtm*   tra» 10   to 42   *i     MtfmiU   «ynchroni fad.   or a 

law-pOMor   Board   (»2 -2SA0M)) »9-   for  oppratno. -nr   JO N>  • <r»ct-vi«p «,tt«w 

i4  tfTTttMf nif tr nr 
Tha  tunn*'  «oOula hp«  I—   «*a*>onod  to   mtarfaoa with othpr «a,or   COP- 

MOO and «ppcial   Modulo»   to   for« an   •ntaqratad  forupra"  iook>>^   Infrarad   Cil»} 

or   Thar*»l   laagrng   Sytfa»       Tha  pnopry   function  of   tha  raooula   ••   !•  cpticplly 

«cor.   tha   thonaai   JMoaa of  oftiact   *•   »p«c« onto a  oatactc   arrpy  paol  tioul- 

anaousi.   «can  tha output   of  on Lit array  on* coll•••tor   to  tha  clfhapl  output 

op- <c«  of  •  »yttp». 

107 



1 

1.)     rEOMlCAl   SKCIFICATHM» 

***•   T«chntc«l   iM(<(.ationt   of   tMa   tciMW'   «Btful«  «r«  •»   fo*I«M< 

•Vxl>il«t. or   'rjotftr   fgnflor 

JKity    t-yc I« 

Maaiat^ Act.*«   Scar  Anfl« 

Hftti   #•   intarlac«  *ngl« 

Scon   rot« 

AMI 

Wn  MNi,       TtJl ot  M> 

*S   OOOrM»   »   W    Hi 

0.75 •*•« 

20 M>   to 62   Mi 

»n>c«     toot   •   uot'or*    inwo 
torfoco   <-«0u i r«aont •   or«   i nc I 
nor   IU. 

• tth   .n- 
in   S«jc- 



I. 
SiCTiOk   II 

FUNCTION*.   MSCJUFTIOk 

Th.   S ly  wmntf  of  • coot  IIUüN« how»' *q «it*  COM 

IVMM   *   qodM       <ntO')«CO   «up«*»«** '.    -T -ft*   ic«nnt-    — cMlltPO. 

tQMIing    -   ThflM    O'    OMtOrhOl    »u'?OCOS   of    tho   hOM»<n«   »r°*   ••   •   »Hit- 

• Of   int«rf«c«  with   <tf<(M    iltqin^   litttn T«o  f/rthop» HO I    »urfoco»   • '• 

fC    tM   «OMfttifW       nt«rf«CO          Tr>'«*       }       jpf     not       r    th« 

ir^ OM  on*   (U   oponir«g   <r   th«   covt-   prov.p»  «»t'tur«   »o- d>r«ct- 

• Of   tM   im—twQ   I*   «wr^   tf   ooon»   of   *   »cor   «< rror   thrciof»   • ftot   of 

»»«to»   I*   '«ogin«  apt'c*   oM   M AMI   P|   •        *   bl»   Output   fro»  • LfD 

•HU P>  ooow  of   tM  bock  »•*• of  th»  »COP airmr   to « »ot   of trtio» 

•    bl«    M "*•'    rn.   opt 

U) fciMPol »#»oMty • Tho 910*0! ••••*!> com 1 »t» of • CO» t tluiinui »upper: 

-ru cr «ount» tM »cor «. "a- atSoMI> tMC 17J PruShl««* OC Tor-Quo ooto'S 

*»C*   Ö'    *• UP    12)   pdOftVputl    >o.tno>dl     -ntri.t,   MtlPX Mi 

trarwtocor  os.o^l'O»   (Ssan pod   into'loco  po»   •   or :?UM#fl       •  ti 

POCOr   prioM   Iprintod  circuit   boord    —*mmb n«     on«  other   o» 

»CK '«tod   »•'"> 

Tho   QtOtMl    ••»•Ml IN       »    »u»POndOd    • n    th*   housing   b> OM«   of    (W      . 

•Murol   pivot    <friction'pp»   00«'    Rf     •••OOP1'*»   OP   pn   OS 1s   •* « 

)0  «oqr«*«   «   £      Hptct    to   tho  «1 rror   MM   H omit   proPwco»   • 

«BCPonicol   Kt en  for   intorloc«  -                  »cor  •> 

()'       Intorloc«   Pr    *•   Solphoip*    -    Th«   91OMI    OS»OME I      PPd   «Ot • or      »    90nO' 

• tod  b>   tho   too  push/pull   »olor.o  #§  «f •  aoumtod *n  •»   •      .   o»»- 

pppod position   to • «Oijntirwj bloc»   dl iff   *od  to 

-IO*- 



In«, at   final  «*»oo»lv       T«O IOIVMII pluno»r MM*«I  «  •• pttocho« 

to   th«     nt«rl#c«   91a*«I        »r»t»t!   of   th«  pluftoor»   is   ^ov«"«««  fry   t.op 

»  #141  «r«  «tt»cn*d  to « ,>l«t«  at   th«   '«*f   at  ««en   «c!«noi«\     A 

I    ' icon«   rJ»T   cut* O*     •  provi«M an   tit« pluooar  «s»««Ol   ct   to   louor 

-i«   nri  ->   Ojloi   I« -••   «n«n   oa»r«t i«n«l        F roo   t r«v«l   of   th«   ptunoor«   «r« 

•d   o«f«d   to  H   «Mi   »v  «l«cin«   «Ml*«   tyaoot nc«l 11   aotwoon   th«  „'unoprt 

•n«   »ho   f«c««   of   th«   «ol«noi««        In  oo«r»t   on     th«   «ol«no>4t   «hor<   «it«ro«t«ly 

•«•rqi rod   «r-.«   —   • •*«  pull   condition       Th«   tto»  «in«   «r«  «duUM   to  pro- 

«•   th«  0   75  «r««   >nt«r(«c«  «n«l«       An  occ««>on«l   ««  jttatrt   3,    th«   «to* 

»< M   »•»   a«   roowi'od   to   u«wo m*«t«   for  cu<nton  «oor  or «(ton   cntngi^   aotwoon 

JO   «n«*   60   "•!   OOOration        m«v*r      tn«   «top   «in   <«ttin«t   «houl«   not    10m- 

Olly  a*  c«0*190«'  ourin« OH'I»^ 

(•>)      HiT  "i r1 II      *HMJll    '   Th*   »«•"   •• rror   itlffll«   COn»'«t»   of   a   «i rno 

tMO   (2;   roturn  «nap  «i th   counter  «01 «Mt«   «no   jppor  on«   louar   »tut 

»hafts. 

Tho mi rror   it  ovocaro»       fteth   tioo»  of   th« «irror   pr«  coot««  on« «r« 

j»nO  aoC coMv   In   th«   tytto»       Tho   <nfr«r««   t<Oa   (thot   tloa   form« out 

of  tho  tyttooi   it  caototf  for high  r«f;«ct«noo  i •»  the  7.5  to 12.5 «Icron 

"•no»  K«   tn«   r««r   it   co«t««   for   high   reflectence   In   tho  0  *J   to O.o*) 

«icron   r«n«p,   Both   for     x • «One«  «n«l««   of   *5*     Th»   notwrn «m«  «r«  «oO» 

Of   cost   «luoifu«   «n«   «Ht«ntf   «MO>   fro«   th«   ««it   of   rotation   of   tho  «Irror 

•»«OOOly   In  oaooair«  «iroctiont        Their   Purpose   I«   t«  Strlea   »prin«  «•««•• 

I ios   r*ot   oro  fi«o*1  to  ttto noufl'n«  cousin« «  return   forco «hlch.   together 

at   roreue ««tort     ««in«  th« «irror   in  tho aooif t« Pi roct»en untI1   they 

ttrlho  «n  ooootit«  to«   of   t#r>n««  «hich   '«pee'    th«   eye I«   thus   cow«in«  «  t< 

«irror  eeel Motion   at    rn«   OJBSlfloJ   pn<}l*        Count«r«oi .jntt   «r«   :—«in««   to 

'•>•   'tturn   »rmt   to  opt«'n   •  «yno*< c   ««lone«  of   tho mirror 

•«•r   «no     am*'    »tub   theft»   for«  p«rt   of   th«  mirror   »»poaa) I y   on«   «r« 

locate« on  on  oxit   through   tho  contor  of   ">•   ••rror,   por«!I«l   with   th« 

•irnpr   »urf«c«S.       Th«»«   th«ft»   »r«      ~>%«rt««      nto   th«   cont«r   of    th«   rotor 

-110- 



I 
•ne  torqua aotor«  end attached by   »crew»   th-oudft  flswsoi   on  the  »tuft 

theft«.     Tn« •irror   >»  «»»«•»led  to  the  «tuft b>   cassanting.     The center 

eais or  the »tu» »heft» mrm accurately »eeitioned with respect   to aecfc 

other. 

S.     S^r ,«g |»jww»jj '**   '   Th»r« «re  two  sets  ot   tour   tor1 ng es»ewO!>e«.     One 

•at   i»   j»«d  for   )0 Mi     Low  *ower)   «ode of  operation ana  tha othar  »at   '• 

j«ed  for  tha 60 M«  (Mlgh *ow»r)  «ode      The «at« ere «ode us of  MHV 

»art« aacept   that   tha JO *r «at  ha« oiwr »»ring« ana has a «Hicane 

ruhfter  »ee an  tho  ' <"ae one of  each  »»ring.   The purpose of   thaee  oed»   is  ti 

reduce  the audio  -«n«  level   in  the  raw PIT   condition 

The  function of   the  earing essoeftliee   is   to control   the  total   «can angle 

of  tha airror asaoeftly.   The «anioua «can angle  for  th» )0 Mi  condition 

• s  S.S  degree«  end   the «e*i«u« angle  tor   the   norI aftle M Mt   condition 

i»  10  degree«.     Tha  »prlne ma*l<ft mrm  ind» viduel 'y adjuetaftle  to 

ofttatn   theee  angle« by   »crew «lot   adjustaent   of   their  «ounts.     They 

ere poeitioned on  the block  to act  at  a  return at  eecn  cycle of  »Irror 

»con ee  the  raturn mrmu of  the mirror esse**Iy  4ri*m  into  the*.     Thi« 

action  causa*   the  »»ringe   to cae»res«  hence   r»ver«ing  the  direction ee 

ea»l»i ned eftove. 

•>     Taraua  Motor»   -  The  «conner  urn*   two bru»hle»»  BC  torgua «otor» which mrm 

«ounted on  the  «can uit  and drive  the «Irror  essewOly       tec* devolo» a 

aaati   torgue  of   '.)  ounce   | nche« with a  continuous  »over   con«uo»tion of 

2.« wetts       In  the   10  Mi     Low •ower)   «ode of  operation,   one «etor     | 

for   drive e*~4  the other   is   osod as  a     •chowoter        In  the  veriaele  scon 

«ode   (10  - 62  Mu   ttotn ontors  mrm  asad  fm   driving.     Theee eotor« ere 

«ounted oeooeite eech  othe<-     Mo  the  aiwftel   on  the  «con  *•>»  and  thai- 

rotor«  mrm   tusoendod  along w«th   the  «Irror   assoeftly   by   «pan»  of 

i. 

I 
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»la   Wttt   fleourel   pivot»       The  center  portion  of   tu*  pivot»   It 

•.«••»roe*   the  »   see enO 

TrK»«uCtM    -   Thero   ore   tu*   OyttOftVtti —   lr»n(«uc«r|    in   the   ettOWftly 

(7)        TK»   re«i»tence  of   the   trr««uc«r   *er < et   a«   a   function   of   the   petition  of 

•  «te»l    -one  wev'ne   in   front   of   ft.      One   trenaeucer   I«   •Punted   to   the   Mio 

"*<4 «oontlnf  block  hence   to  the  ——I   *e*»»»na, ootf   >t»   «e*wj     terfpt)   I« 

•n fi«*ol   •«   the   Intertpce drive •echenicel   connection.     The other   trpne- 

ducer   i»  nounted ot   the  »cpn oei« with   it«   .ono   Uerept)   nounted   to  tho 

giaool        rKo«o   trpnaewcer«   ere  uted   for   pichln*  off   pneutpr   petition   I o- 

fpnoption of   tho  "*torloco •** tcpr» «at I on«. 

<•)     fojjj tt>J.l ^Mittat1 iiriiMit   iMfl   -  *  »"*«"   P""ted circuit   eoerd  it 

oort   of   tho  »connor  ettoaejly       It   hi  a  trentducor   bnOfo  uMd   for   devel- 

opaaant   or   tho   »con  onO   intorloco  potitlon  «ienel».      It   It  «Ired   in with 

a  nernett   to   tho   »connor   alectricel   .oeponant»   «no   It   tor»lnoted  oy   a 

-onnoctor  wnich   r>ot   in with   tho  »yttoai electronic». 

-     1540L»  *  »^' 19* 

In   tho  )A Ht.   '   «00   TrotjMoncy  *°*» ot   aoorotion.   tho  «con  «poo« of   tho 

•Irrer   i«  control low o>  •   velocity   loop.     Tho output   of   tto   techowotor   (ono 

torowor   i»   uted  ot   a   tochoawitor)   it   co—trod with   tho   velocity   1:0—on<  and 

tho  difference  which   .»   .no   velocity  orrer   »ienel    '•%   awe>ltfied  by   tho   torque 

eotor oeplifler which  trpjojaltt  corrective  »ienel«   to  the  tor qua eotor.     The 

lofjiwr   in   turn   accolorotet   or   Oacolaratet   tho  «i rror   until   the  orror   »ianel 

It   reduced to  »ere.    tfhen  the one a*   travel   i»   reoched.   the  liwlt   «top »prinea 

are  contacted wnich  «tore one   then   i-eleooe  tho  kinetic  enerfy       In other wore», 

the eirror  will   townc»   hock  fro»  the   «top       At   the   «one   tiwp   tho   input   | — I 

to  the  velocity   loop will   alto chonee  oola- «onerated fty  on onelof  cow- 

»orotor  wn.cn  »onto»   the output   polarity  of   the  techowotor.     The alrror 

will   new »con     n   tKa   apeoo i to  »MhMtrtja  until   the other   liwit   »too     »   contacted 
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In   thi»    typ«   of   «rrwfMnt       (IM   torpuOr   nos   only   to   Supply    tu*   onorpy 

OOtorpoP   by   thp   turn-orounP   —chpn i Sa  «t    tho   l u r n -«roylK   Kap   on*   Supply 

corrpctiup   torouot   0urm9   thp  *ctj<l   u«n        In   IM*   systpa     thp   scon   fro- 

»wwcy   >»   sololy   itmimrminmd *y   tho  scon   «olacity  •««• Py   thp  ppraoptors  of 

tho   turn-prpoao  apchonI —.     *ny   chooa»   m  ic«n   uplpclty  onP   tum-praan* 

tiap «ill   hpvo  on  offpet   on   thp   scon   frppupncy. 

rfhooowo'   tho  scon   chpnpps   olrpctian.   •  pul to   it   tronpaittoP  te  thp  < • Ooo 

•loctronict   for   fwthpr   procuSStnp. 

2.2.1 »MIAIU   »fttQuCNO   Of>fMTIOn 

*n  onplo«  «oonptic   pronialty   typo   t rpnPPwcpr   (too  f'purot  2-1   ontf  2-2'* 

pro»»op« alrror  pppitipn   inforaotlon Pwrlnp «cpn «hide   <•  coaporoP witn on 

• loctronlcol ly   ppnorotoP  position   ——i  pnp apy   fep  synchron'to«   to on  o» • 

tomolly  tuppliod  Synch  f>ulsp.     Thp  11 fforonco hotiwr   thppp  tiaatls   it  oap- 

HfipP  py   thp  torpwo  notor  oapllflor  uhich   in   turn  sons*   carrpctivp  • I pno t • 

to  hoth   torauP  uotor«       Thp   torpup  »tort   in   turn  ppply   oprrpctlwp   torpwo« 

to  tho  Scpn Mlrrpr.     A  pultP     «   trpntaittPP  to   tho   Intorloco  «loctronics 

«nonovpr   tho   »con   rp«prsps   for   furthpr   procott i no.. 

2.2.2 INTCfttACf 

Tho  position  of   thp   intorloco   91«Pol    I«   centrollp«  Py   p  pppitipn   Ippp 

ulth  «plocitr   *—*  forwprp.     rhp pppitipn of   tho   intprlpcp fiahpl     •   —11 

py   tho   intorloco  trpntaocpr   on«   is   coaporoP «i th   thp   mtprlpco  position  caa- 

«pnp.      Tho   41 fforonco  hotuaon  twp   intprlpcp   tronsoucor   output   • uj   thp  intor- 

loco  position  cu—nt,   which   it   tho   position   loop prrpr   sifhPl .   it   OJS» I I f   pp 

Py  •  prpposlifior   pnP   trpnpuittpP   to   tho  octuotor  pppliflpr.     Tho  output   pf 

tho  octuotor  oapllflor  uhich  opprotos   in  currpnt   'ooPooch   uopp  paaprs   tho 

•ctuotor  uhich   In  turn  oaptipt   corroctivp  forcos   to  tho   intorloco   jiahpl .   Thp 

intprlpcp  «fatal   «III   nau aoup  until   tho orror   sifhPl   Is   rppuppp  to  tprp.   Thp 

ntprlpcp   «iahol   It   nou   in   thp  caauonPPd  position. 
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Tha   «alocity   fM4   forward   «ional   tfhtch   If   «tna'ataa  toy   tha   intarlaca 

• lacironi c»   •»   fa*  to tha praaaaliflar «antlooad aao<« «Nri  it   it  —j 

• •th   the   pM'tiort    loo»   «rror    t • art« I 

Tnit  poaitio*   loo»  ooploy«   «rror   rata   aoaplna  for   «taolIi«at Ion.     *ha 

>nt«rloco   pot'tior   illWllil   t»   fMWrttM  fry   •   COOOOrator  «111 CM   chawoai   Ua 

output  «l«arav«r   tha  tfiractiort  of   tha   »car   la   r^frtmi   (ortca  par   »can  ooPa) 

4han  tha  tfiractlon of  «vary  othar  »cart  I«   ravorpoa  (onca wmry  othar  | 

• ) 

>r 

•V '• 



naim tit 

INTIMACf 

1.1    rQgf ijiflrt* Hü 

'   «wr»   J-l   «1*4   M   ••*•*   »M   M^titCMt   OUtl'M   «M   «•unttf   MtO   'or   u*« 

•f tM  *•• ••«•'•   >*  ••*e©r»er«ti *•, cni• «atf»l«  in • tyttaa    oyowt      Mto that 

CM   i «ri   w   «ltd   td«r«*»c«t   -«f'oct   tM octu«!   «roM<n*j MM ««Hi eh   In »«JO» 

«to*   «ifMr   *-a»  »r   »u»o>•••*:   tM  Mt«   in   tM  •   •««« i f I cat I •** .      ^fgr« 

)•)   It  a  »notOf'M'i  of   tM  -vMwl«       H|*ir«  )-4  I« « oartt   loco to*»  «rowin« of 

CM   tr«ft««H#C«r   kf'M«   •••«*• ' ' 

TM  ScoMior   •••Ml   hMflMM  with   tM   I*   !<•••»'   »n«   tno  Vif««I   Col • I - 

«otor  oM ol«o wl tn  «I ttral   l«««ina o#( let  oM »r ofocol   I o*»«   (If   it   I«   rto»l rM 

In   tM   tyitoa)        TM   »•»«•!   oot   c»   oM  ofocol   la«»«  «u« t   M  «oM   to  totitfy   tM 

unlojwo   «ytto*   roojwi rojoo^rt       TM  Scanner   can  M  O«or«to«   In OM  Ottittato.   Ml 

•vtt   M orio^tM   roloti.«  to  tM noting «Mulo«   to ot   to »rowiM  tM   >••«• 

«r-i«nt«(l«n  oM   »CO«"   «•'oct'or   r«*u<r««t   for   tM   »ytto» M«l«n 

TM lco«wio)r may M «tttwntM to • MOO o»oto »v otniiitoj o**y  cookintt  or 

of   tM ««Mintino;  fata«   iMleatM on   tM out II*«  i'Oi  •>>»       'M   »conn«-   »ount- 

>«f   »urfoco«   «•»•   HMM  Ml««   At  ««II   ••   lOCOtln«,  «OM« I   oin   Ml««.     Mr. 

«•«Mt i 1«    tM   Scotnor       It    it    -«•«rot    *•   tfcOt    tM   «Dwnt i *f   «t ' jC t u r«   ~of    t)tr«in 

tM Scanner tows  •>«      rM IM i|  '• of   i'fht-Mo o>i   constructlen OM any 

•train   IOJIIK on   >t   cowl«  «ffect   tM  'unction of  tM  Scanner  «etui«       Caov 

•«•Mfljntly.    CO*»«' Mr«t-on   tMwl«  M   !•'*•*•   to   tM   u«e   of   M   4tMI|   «rocMt 

oM/or   •».«•   to ««ten  enacti*   tM «Ount i «»o,  «wrfece«  ot   ot««M)ly   to •«•'« 

1'ttflr»    3r»    Of    tM   *««• i «ff. 

Mt*  tM  -o      «oto- on« tM <l«i»l« Immmmr Ml    I  tM  •  tue*   at  et    Mt* 

•M.   KCO'I   ->«,   .     #ro  «hmtoJ   to   tM  Mw*"»0.   •#••   -*•€*>   Mvo   .sea*'*««   *M{h 
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foco tcwtrdt tho pfMf)| roflocting «urfoco o^ tho Scor.no- Mirror. It If por- 

- M bit to «ottnt O'thor Modulo to t>t«o' of t no»» two Surface» •• dotonoinao 

»V Pdciioo« no. do» • «r cons >Oorot>om . Su>iool« »dopt«- -no» or fI•woo» MO> ho 

>-O0u- rod to MOtcn tho I»» oor »no Colliaotor «mtu )o» to tho hOWO'n« Mounting 

lurfooo» soloctod. *«0 cooapnt» in Sociiori III, Choptor 10 for mto'connoct- 

inf  tho   col I i*otor 

Tho   I*   IMOQO-   ond   tho  Arocol    Ion»   lit   'oq*.   r»e   b.    th«  »v«to*    or«   |f   tho 

IK  optical   pot»- with  tho   If   reflecting »urfoco  of   tho  IffoWff  mirror.     Tho   IK 

IwOfO»-      ntorfoco«   *< th   tho  Mounting   »urfoco   or   th*   Sconno'   tow» i ng   Covor   «r>   ;r 

for*«  one  I   H   a'   tho Sconno-   how» i n«  A»»eMfcI.       Veo  otto Soctior   III.   Chepto' 

9  or     -U»'connect   ng   tho   IK   loapr. 

It   •»  ootontiol   thot   tho  Scorx**'     t»«if   ona   tho Modulo MM ft)  cor*noct   to 

it   OO   Mounted   ond   »UQOOrtoO   to  prevont   d   »tort for   of   tho   Scanner. 

Cloctricol COOWOCt iow» Oro MOO» lO • »ihflo COOOtCtn- tO Mhich th» »COn- 

nor   homes»   tor« mete*.      Th»  MOting  connocto'   should  b»   *   «ed  0>   tho  OOSioner 

If or  «ccost   bl«   locotior   Such   thot   pluofinq  end   unplugging   tho  Sconner   con- 

noctor  «ill   not   undu I I»   »troin   tho  herneo*   »orvco   loop. 

M   THwrn^ otiiw. cuhuodunoff, 

Although   Wm   «connor   Modulo   OOMOr   d   si .pot    or      l    rplotivoU    lOMO'     12   MCI 

it   Mwot   bo   fffea oceawnt   during  systo»  do» > «>r .     Kef»-   to  Soctior   II  of 

ChoOtor    1    for   •   OdtOilod   di»CU»»iOr   o«    tho   tyOtO**   thoraol    dOS'tjr   conS-dO'O! 

- Ml- 



I 

mur CIMACTCAISTICS  (to mi 

4 i»nctironool    »Car     •" •««•»» C» 

-  2     »AOCESSIHC   CHAJUCTCKISTICS 

a       "•     «tot«   »car   fraqv». 

id)      )0 H.-   »car   f rMMTicv 

llt«ri«c« 

d       Scar  d^ ntct ion 

«Har  j»«u -   •'    • •     •'   -   »p—e  aca 
M)u«ii .    «II»«   »tat 

H*   O*   «lt»rn»'    lync    M «Ouant . 

to   apftrat«   lUflntr   «nd   «•'> •»!•-! 
»C«r   tKM'd   for    0   d — • : t    on« I    tcanrina. 
• t    )0   Hz       I   «aft*   «Mi««       to   OM'/ 
Ulfiflt'    «n«   )C   Hi    I—  paw   »Car   «nd 

«-   #c •    *e   -     'or   tear 
anql« MMi mmimmt. 

*C Hi  »•*• factional  «oda -*tt» 

tm   «er       a» 20 !*   •   •«** «*   <>*lda/ 
tc   bi   I*   I'«» .    ,% 

.   f>On»»nch'OBOU» aaaancv 
"   _ '0i   fro«   «afcr «fear 

«aooaad  tc »aac If«e »•« 
'onHOnt* 

•d.u»t«bl«   to  }C   •   0*  N«     »car   *^qwwcy 
Hi   fro»   «-fc ..• n« 

«d»ar   ««80Cad   »o   »p*c    •   *c   »*•• aw 

••'•#• r -itaHac« «aa«  t da or 
111   intariaca one« «a-  a*'«cf- «oar o- 
»ca m*»r,  othar aai*u*r «car 

•IK 
• «•   Cycl« 

- 

m- 



r •^ 

•     Sco* •tf.zi—cy wtmlmm of TO* at w i»   al«i«p of 75% 
at   JO  It   for  «II   ot>«uth  act 1 *o   ic«r  onploft 
** to 10* *-ii«* of  75% *• th a «o*>«iaa 
»con  onplo  of   55* **»on   j«"tf   K>  **t   lato 
SONOr    ftoprd 

(f)     Scon   jittor   1      »t   «uth 0   75   •MlirMi«ti  wmiiff   in   tno   »cor   dirpct   on 

(f>     Scon   jittor   if   intorloco       ntarloco   'opoa'abla »I th   -»01 Ooviotion 
of  notoht  of   • diiplov  oloaont   ovpr   eonto' 
80% of  or>«utn  f>old of   .>•>,  aaaia*pi 
• vOrOOO    mtOrloCO   di «P I OCOMOnt    * 1 $\   Of 

ti0)1   »otuc  at  25*C »vf  *ooc   *  «o 
OOOrOti»9   tOHpOroturo   '0»0>      aftor   »opti- 
ma,  at   -42*C.   intorloco wi ''•   tturt»  to 
• thin   15% of     niti«i   totiiO whan   »taai   f-od 
ot   -»'C. 

»hift daftion    'tHliJOII    »rovHiOB»    for    OOOinf   • 
OhOOO   »hi ft    Ion*    tor   Opt'COl    LOWPllllOt -on 
of  phos«  »h.ft   'ntroOucod  »v   *•ooo  «>oc- 
tronics     phas*   »hi ft   Ion«   «PuntIno  cap- 

»OtO    fOr   «II     resolution    frpquOnCI Oft    4P    tO 
1*0 kf»j.   «<th   -•»   <*u*i   total   phofta  »h   •• 
of   lOOS   thOf!   25%  of   onp   ootoctor   »uOM 
•(   fho  «yfttoa display 

(i)     A*i«uth  «fttular   trovol gtmiti   adsufttaant   of   o*t"*Jth  onpulpr 
trowol   (10    mmmim^m)   for  urn ova  »y«to« 
'O0u> -onont». adjufttaant doo« not -a- 
owiro ftooclol tool«, adiufttapnt» will 
not   rppiico  »con  afficiancv   Oolow   70S 
for    tho   ft'dir«ctlonOl   «OOO 

(j)      l%JOjl|('0«i   trpnftfpr 
function   (MT)        HTF  graatar   than  *#5% ot   0 6*7   eye loft/  arf I H 

-aeon «hon  <«pofturad   Ml   tho  )0/«0 and) *0/ 
<20  »con   r«to 

'2- 

L^. 



1 
[fcj      Aodibl«   ton« •t   •  (titfficm  of   25   *—i 

grown«     |   tn«   10   Ht ,    law 
!•*••    *H«M   not   «« 
M    follow» 

•«•"»tt   • fwiot   -wit« M(t- 
OHOr    .o«f i aur«t    or ,    noi •• 

C«nt«r 

125 

I   M I— MM 
§7-175 

»75-J50 
350-700 
700-1 <«00 
•«00-2800 

2800-SAOO 

 MfcUM 

• •IWI<   9'Hlurt 

HI 

19 
tfj 
M 
20 
20 

l«v«l   (49) 

,      I 
»15- 



.. 

Sem» tv 

At IfiNNfMT  «U MHI 

T*m   |l'fn«<il   of   tho   •••-8*uc#'i   •*«   t«|r   «ll|»lt»M   »v   ff»»  «W<w'«((ur«r 

• «•   «Houltf   ->Ot   b«   ChOn»»*   or   rt^iuft««   dur.OQ   r h#   I i f«   of   tho   »COnnO' 

0.1.1      TOjUrSDUCtl   MIOCf   CLCCTKICAL   Al ICNNCNT 

<•  2     •Ul»>T£H»l»C£   UmSiPCMHQTS 

'f|vtt>l 1 >t  *P)intononco   $h©ulp   bo   »«rfor^K      •   •<-   podC-PO   door   prop 

«olptp«   fro*  »OurCO»   of   conto'ai not <on   «ujch  p«   cnipp.   ell.   Oil   <POOr«.   OwPt . 

• Cc       •«•' -tpapnco   tochmouo«   pro   (hot«   J»M   'O'   procidon   opt I c«I   Iwlrv 

«on ft        J%m   cloon.   tint-froo  alow«   to  provont   plpcina  fiftfpv  print»   or   othor 

<-0«<OUO  Or   Opt < GO I   f)Mt"ll If   noco»<«- « or   turfoco«   »holt   bo 

cloonotf with  plcoftol   O-uJ   cloon   f'«»uo        *«oid  «jtco*«<«0  pro»»uro  or  pro- 

l©nOOO   ruOO>"9 «ft'c*   could   rtw»   (ho  optical   coot > *«o» 

OuPt on« «i rt on opt'Cpt boMlo*. printoo *<rlr*j boor««, pi *ot »JiMi, 

COnnoctor .ontOCt«. pnO othor • I pc V 'Onochon • ep I COOPO iQ*t « «hould OO Hi ' P* 

with  p  *o)n-«ho»Mina.   «Oft   briftlo prvnjh   C«   can j «net »o-< with p   law proppuro, 

• ry   pir    ,of tho   f rppjupwo   Of   provO«t . VO  OO' "UWp<»OI   cloonino   • •   P   function 

Of   tKp   >«tOarity   »'    tho   VK.1   -q   pndOPurp   prwj   »hojld   op   POtpnai top-   t,,   OOO- 

'P»'->«   MM' i 0*»CO.        It       t    -T&i—   ppd    tfWJt ,     initiplly.    door.'"«   Op   JO r f O raOO 

Pftpr   P«#r>    '00   hOuri   of   WIMK   on« M   OSBPOHonoO   d'CtptpP   Othorw<»p In 

POÖiffon   to   clp*nino.    (ho   Iconnpr   pp«o«0)t>    «houl«   OP   .'twoMy    '"«POCtO«   for 

•o>»o   tpr«MOrp     M"»l   «wrfpcOP   pnp                 -OP.   P>WPM   inpwlptlon.    «HMMPI 

" 

1 - Lock  Plrrpf   at   lowtrpl    «both  poo«) 
2 - Apwly   2.M   *olt»   0C   batwoo"   tprwinol«   I   • MJ  A. 
) - Co-wioct   0C   «i Hi volt   Optpr   botwoor   t«r«i^l|   «   «rwj   O. 
A - A«iutt   M)   for  »m     ,0 It POP  on *ptpr <  .001    POjitO. 
5 - Corvtoct   0C  «I I I i «oltoptpr   botMOon   tarwirvjl«   7  pno I. 
ft * *•   u«t   *6  for  «in     <oMooo  on «otpr      <    001    «oil»). 
7 - Oitconnoct   90Mpr   tou'CO»   On* ootor 

. 

I 
I 
I 



fal 

«*J'    aotnt»      atC durinq   artvinlwi   ^<nl|ii«nci 

'•>• ''•• pivot» «hich »upport thp »CPn «irror aPtpaftly *n4 tha intprlj 

91 «bo I aata*a)l> should bo chanyd a vary '000 »our« of operation Pwrino pra- 

»ont i *o  «pintononca 

•olh   thp   »c«n  •» rror   and   intprlpcp   (jinbpl   PttPBPjtlot   «r«   initially 

oaancod  by   tho  «onufacturar.      If   «plntanpnco   ropuirot   roplacaownt   of   ports 

on aithar of   tho»«  •«»oobiiaa.   -abalancmg «HI   ao   roajwi roP.     Uaino »pocipl 

'   «turot,   tho  bo I one a  »hould bo   -oottoblI»hod  to  attain    01S  ot-'n.   for   tha 

mirror   attonbly   and hnlfkj aPoa  balonco  about   tho   intarlpca dolt  of   tha  «lap* I 

MaTa% 

Tha ol rror   »con  orwjlo   It   PPtarainod  by   tho   location  of   <•  tprlno  aatpapjliat 

«*ich   tha oirror  a nap   striko at   tha antraa*»  of   anoular   travol       Tho oppiaajB 

•can anola   It   10*   for   tho «0 Hi   jnlt   on*  SS  dooraot   for   tha   la» poopr  unit. 

Tha   location  of   tha  -  tprlnf patpafclipt   con ao   »ariad by   looPonlnp a  clasp 

»craw an* pppltlonfnp  tha  »pnnpt   to fin«   tha   'apui -ad anpla of   travol       Tho 

loo ooktar   »connpr  not  additionally     alattoaar   buapor«  on   tho  »prlnp*   to   rppuoa 

acoootic   noita   lp«ol   during operation       Thppo  bu*p«r«   should bo   chpwaod «ftpr 

1000 hour»  ot   oporation 

*»   thp   Scanner   *oeula   ••   cojaeon   to  «eny   »yttoei  application*,   a phpta 

»hft    lea»,   «hpn   j«»d     «Ott   bo   considered   in  be Ione I no   thp   alebjel   PPPpaPjIy 

pftpr   any  «pintenpncp operation  or   rapoi r   to  thp  fiapjel   and/or   i tt  c—pon oti 

A  _*»*»•  »hi ft   ion*  or  pn   identical   Pwarey «eifht   at    'tod   Ml  thp  »yttee> eppl>- 

cption  of   thp  »center   bo'no  ropeired «t*tt   bo    nata'tod  to thp  cioool   attea* I, 

«hon  be I One ine..     Cpro «*rtt   bo  tpbon   to «Oho  turp   thp photo  »hift   Ion«   a>     tt 

<PV «eight   It  proppriy  »optpd at   It  «in  bo   inttpllpd  in  thp f I ftp i   atteatai, 

of   tho  tcpnatar  optpjlp 
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1. 

SICTI9M  I 

MMMt atscair-Tioa 

1.1 

'••   aatector/taaer ,   Infreree  -aoau. •   hereinafter   eel letf   tu*  eatector 

• •- tu .   •»    • •»   infrared   wwr»;    inc leant   vajen   it,    • nto electrI eel   «ifnel« 

• c*   «r« «  »>e»o  <-eere«entet <or> of   the    «f'«r»j «cone.     Tha «elector  can- 

tain«  180 eatector eleaent«   in a   i<neer  «eace* array Having «eeeretlone eeuei 

to tha «elector  tin,  tha* aer»ltti-« 2  1   interleee «he* ^eotf  in a foraar« 

Looking   Infrara«   <fll»)   or   Therael   Ueein«  Syttea 

M     ITiaW Jo£ OF   ITIK 

The ««factor ha« tee* eat'ena«  to a»   interfeca« with other mmff  ceaaar 

ana «eeciel  oao'ulo«   to  far« an  >nta«ratarf  'H* or   'hemajl   laaaalne. iyataa. 

The function of  tha eatecter  it ta trawiaaca tho infraratf enaray fraa tha 

tar«at  »cane  into »lean »ienel«.    Thi»  infrared enerey «awl« neneelly ee 

'ocutsae' an the eatector array t»,   the  I"  taaear eaaaie efter  »cennine ay  tha 

«ocranicel  »cawwer      THare #r*  '*° ••tector rtenant« of «aich all  er e frectii 

nay ee  j«e«  in any «i «an HI«,    «email*,   the n*aea*r of elanant«  ^aaa «oui« 

ee «alectei  in «renae of 10 «inca eecn preeeal'f'e'  «oewle« prove»« 10 chen* 

net«      Tha  ><aao ewtewt« of  the «elector ere »e« to the ereeaolifier  far am- 

plification ena proce*»"»«.    The n^ea»' of eatecter eleaent«  j«e* «Ml  ea- 

nerw)  j»on the   iiinaar of  channels  raawirae'    ey  the »yttea •>•<-<* eaeiene«. 

14   TMMHffl tftftficAfiai 

The technical  «eacIfI cat I an« of  the eatecter ere a«  fel lev» 

"iiajini 'l I firilUe» 

haterial ^NM| Cerfini.e) 'ellwrioa 

9 lal ele-aa« I > . 10,W cW/2    «a»t   "' 



17'   •!«••»" 

Tla»  (wttwl 

• i«t  »«o- total 

l*§i   of   •!« 
iMrM) 

timmmf) 
• >«•   C«rr*,|       (HaaiffiO») 

tr«i 

(no «otoct   .• oloMafitt O*»M 

cO«tr#|    H   OlOJWft». 

* S tt c rooo i.owH . 

•©**  •**.   -10* 

it)    | t .»   •   »0*  yolttAMtt 
• » Jk •   »0*1  «ol(«/Mtt 

f 90 •ifltMitti 

7.1 to 11 «U ai—tor« 

'o'   IntO'fOCO   irtforwt • on  »weh  O«   «ocho*>»col 
fiforotlO*»,   OVtlift«  <>—waiOW .   «loct'iiOl    intor- 
(Of«OCt'Or>   ontf  «D*jnt'-*|   > »f onaot i or .    '#fo'   to 
Vtctio»  III. 

no 



1 
I. 

I 

'fCTIM   II 

FUNCTION*. Dtscairrtt« 

2.1 

'*•  »titiv     »   .o—of of   10C «luvntt  of   photoconouct iv«   ftwrcwry 

Cotfwlio»    ToHwHOO   <•»« C4T«).     Tho  OotoctO'   b<o«   roftittor«   or«   *r   IntOfrol 

port of  tho ootoctor «oowio.    Slot urfM   If tuooHoo e»*  tho oioo rooular 

«oouto.     Tho  Ootoctor  oooroto« h*   convortino   Irwloont   Infroroo onoroy   to 

• loctrtcol   »'ooo • •«noit  j»"*a tho oftotoconowct •»i ty »roooot. 

Tho  OOtOCtor   ho*   *0   coiCOll   or   ooj tiOtaont«.   onO     »   oiroctly   I ntorchonoo- 

oolo with othor  ootoctc  «ooulo« 

2.2 immuLJOMiim 
2.2.1     »WPT0C0WXCT1WITV 

Photoconottct I»» ty   I*  • choroc to r I • t < c  of   cwrtoin aotoriol*  wnoroin   'OO- 

lotion  •»  convor to*  to or oloctrlcol  «ifnol.     Tho oloctrlcol  tifHOl   it oonl- 

'•«•    Ot   •   ChonfO    if»   tho   'Ofttonco   Of   thO   OOtoctO'   «Ot«'   «I    «r nor« My   o* 

Ino,  •   chonf   in   yoltOOO  OcroO«   tho  OOtOCtor   olonojnt   fcoln*  tuooHoO with • 

• tont   UM  corront.     ftiotoconovctort  f#|l   into  tho  cloo«  of  ootoctor«  knot 

OVOntw» OOtOCtor-«.      A   «uontt*i  OOtOCtor   it   OMO  Which  OOOOro«    I I *>t   OwontvPl 

«ircctly   OOOiy"^   tho  onoroy     to «akin« on  oloctron  OvoflOOl«  for   tho 

tlon  pro COO.     *H   tO»l conductor»   «r«   choroc tor i too  »y  hovino.  •   cowonct Ion 

MM.I  ooth which   i«   oortly   'HIM  with «loctrono   on* which   It  ontlroly   ro- 

«»onoihlo  for   tho  roolatonco  of   tho «Otoriol.     Thoy  olto ho*»  «  rolonco ho*M 

which  It  ft Moo1 with oloctron«  hot   ciwwjt   contrlfcvto  to  tho  conductivity. 

floctrono   con  bo    'ooOhOo*    ''ow  tho  •«•   lotto   tin*  of   tho   »olonco  «ono   to   tho 

conowction hono Oy   tho  oooitlon of  onoroy   to  tho «otoriol.     Thl» onoroy   con 

•W1 



to»p   MM   forw of   '•4>«t •*•    (photond)or hoot   (phono**)       Tho    'bond  pop" of   tho 

*ot«'   .•       »   too onprwy  wn-c*  *u»t   bo  »uppliod   to  a   ««lone«   M>4  ploctron   to 

pwpn   it   into  thp   conduct tor  Mm)  w»*ro   it   con  oct imply   toko   port   hi  ootorlpl 

tfAOKtir lowo'irto.   it»   rpplttlyity        Th,   Ipnotr,  of   tlao  which   tho  ploctr©»- 

rwptpi-w)   in   thp   conduction   bwwd  boforo   roturnlnw,   to   tho   »Plpnoo   bond   (with 

tho  »ubOPpuont   -«loo*«  o«   bondoop  onorwy   in   tho  for» of   hoot)    It   •   chproct«- 

rittlc   Of   tho  wotor.pl   pnd   rppultt   in   it*      tlwp   conotont 

All   tho  onoro>   of   •   photon   >»   opnorplly   oppliod   to  only   ono   »olonco  bond 

oloctron     pnd  oocn   volowco   bond  ploctron  con  only   bo  PC tod  on   by   on»   photon 

Ot   •   tlwp       Thoroforo.   rod'otion  of  wovolonatr-   loMor   In  onoroy   thpn   tho wotprlpl 

bonoooo  -'M   bo   jnobl«   to »«c   to   tho ««to'1*1   to photo conduct I«ity.     Si nco 

tho   lonwwr   thO  wovolonot*   tho   lOMOr   tho  photon  onorwy.   t ho   dotOCtor   wotorlol 

-   t'    it*   choroctorittic   btndppp   will   OOtorwino   tho   lonoott   wovolonoth which 

con  bo  «otoctod  by  *  dotocto'   con» tr«« tod  of   tho wotoripl        Thorp   it   TO  uppor 

Halt   Short   wovolonotn   cut   off   for   p   phot ocondwc to r      PfWj      -x.1ood   POMP   • nf rprod 

OOtOCtort   prp   j*od   •»   «-rpy   «Otoctor«      Sowovpr.   p»   rpdlption wovolpnotn   «O- 

crppppt,   onorcy   it     wottod      • »   thot   *©rp   <t   OvPHwblo  par   photon   thpn   It   "«OOd- 

od  to oocito •  »olonco bond oloctror  to tho conduction bond,   to woro wottt 

for   thort   wovolonwtn   rod>Pt-on will    bo  npodwd   to  producp   tho  »pww  conduction  bond 

plpctron  donpity.   •     11«MOI      frow  a   dotoctor   alpwwnt   tho» would  bo   rpwuirod 

to   pl'clt   thp   towo   «>pnol    'row   rodiPtion,   with  wpvolonotn   Ot    tho   «OtOripl    cwt - 

Off 'or    thi»    rooton,   p   OOtOCtor      «   WO» t   pfftdont   Whon   OporptOd   Pt    I tt   WO»« 

lonptn   cwt-off   thon   pt   pr>y   othp'   wpvolonqt* 

bOtOCIOr   WPtpr.pl    Choico    I»    JtuOMy    dOtorwinOd   by    tho   WOvolpnpt»   of    tho 

rodiotion   to  bo  dotoe tod       Slnco   tho   cowwc     wodul»   It   do* • onod   to  dotoct   rod«- 

-111- 



I 

«t.o'    It   tli«   7.S-W   micro*   bono",   a  «atarial   «ith  bor«j«ae   corrttpontf .^   t0   12 

•Icror   rotation   it   both «Mt   officiort   or*  nmc—fry       «Hoy*   of   *«t«-T.  %,,, 

b««'    !."!»»«. tad   «hier   PMIMt    tlot   Mntttt    (0.1    a*   OQwivOlont    tO   12   «icror 

»hotor   anaroy) 

*   «OJ©r   OOOratfno,   COMtr«<n(   or   a«-.    OhOtoconOwc to'    «•"« • f I *•   tO   »2   «I - 

cr«r   photon«    If    »•*•   »Honor   COMpOt I 11 or **   pra*'Outlv   —M i OWO«1.   On   «Itornotivo 

«ON   to oo^orat« corrior«   't   throwfh »honor onoroy.   I.O.,   thomol   onoroy       At 

roo»   !MMr«(jr«    (|7*C.    100*«*    thora   H   for   «or«   o^ooo*"   on«rqrv   •»•'•obi*   (O   tha 

factor   tho*   It   tyoleoMv   o»ol lobla   fro»  tho   roOiatlor       'horaforo.   thli   thor- 

«•I   OMOroy    I«    In   »or* I lot   «it*   th«   raoNot'Or-   onor«y   and   imo«n   OMt   of   tha   gfb 

foctt of  the  <-odiat.or ««'?>   '«twens  tha ionlti«ltr of  tho ootoctor alovont 

Si«»ly.   «O «0"V   alartron«   «r«   tharoolly  oocltoo   to  tho   conowctior  bond   ••    roo» 

toaporatwr«  thot   thooo oocltod b>   tho  radNatlor  or«     lot'   in  tho thvfflo.       To 

evorcoBO  thi*  »root«*    th« ootoctor  olooom  «oat   ho  coolod       Tha coloor   It   It. 

tho  «or«   tort)11 wo   II   «<ll   bo   to   rod »at I on       HoHOvor.   for   12  «Icror   *oCd*a 

OOOr«t.nc   t««oor«tur«*   botow   '00**   «r«   fan«rally   «uff dort    to   »roduco   condvc - 

tlor   bond   «lOCtron«   •'    th«   rodiat'or   lovol .    prabO*»t    in   cOOO»r   «OOwlO   OOOHcOtl 

«h«r«   thora   It   •   100*"   r»JI*tlo<  hoc thrown«       For   thlt   rooaor.   tho Ootoctor  olo 

«Oftt   «Ott    bo   COO I «4    to   twCh   OOOr«tin9   tO«OOr«tur«   bofor«    th«,   Mill    OOhlblt    r*tf, 

«t lor  tomi tl «If 

2   2  2     U«I*Al   CMMUCTf«IS-rtCS  0>   n,Cd*«  0CTICT0M 

^H..)   C4
n   To illOft wltr  « «o  0.2  «r«  toolCOMOOCtort with  •  band pop  o» 

OOOroo'«Otolv   0   I    olOCtror   »jltt   «t    80*«        'or   thlt    rMter      thlt   «OtOrial    It 

lOOO     for   tho   fobrlcotlor   of   »hotOCOaductort   tort ItI «o   to   radiation  «Ith   «ro- 

tor  ororay   at   tho  Mohor   »h#n  0   '   a* «hieb  eorratoond«   to  12  «icront 

•111- 



*t   A)**.   H9C4T, ootoctor«  oonorpMy  o*hi«H   no""»«'     '••  ittnc« of   SO 

i/Hviri.      howowOr.    tho?«   pr«   ityfll    coapip«    mtprPctipfWJ   whtcn   rplpt« 

••vie*   rtt'lttnu.    t>«(   cOMttrt    f«po«'.   t,   mm)   t>     to   towiluri 

2.2.2.1     TMMIilllll  tffi.fl! 

••no   «ao   of   HptdTp.   vjnlik«  «Ott   ««»i conducts r» ,    incrMMI   with   inenpooiho, 

tiwjlfllurt     honco   •   nojalrvjt   apmft<nq   (MPtrtturt   »«low   '00*«   •»   nocO*»Ory   to' 

th«  •toaont   to  OP  »pn«.i.»«   to  12  «icron  photo»«       *•»   tvawrtturi  Mcrtitti. 

th«  fi«H'   of   tho nop I   «Itcfom   in   th«  conduction  bond  doc rpppp«   «hier   'Huld 

in  p   lowor   conductivity   condition   frcm   thl»   tourct        howovor .   th«  «oOility   of 

th*   conduction   bond   olpctronp    incrOOtO«   Of    tWD*rttuf(      »    lowarpd    • r   c«11« 

rOMfO*.      Sinco   «lOMOnt    ro«i«tOnc«      »   •   function   of    tho   product   of   ntOO*r   pf 

• loctrom   tiao«   thon «ability,   tho   toaaoroturp dopandonco of   tho»«   two «ff«ct» 

tond   to   concol   OOCh  othor.   producing   •   lo««1ing  of   «toaant   ropittonc«        flo- 

aont   r««;$tonc9   I»   not   •  ttronp   function of   toaparptor«.   «nd   It  oofinitol     no*»- 

IHaaW  with   rppppct   to  taaporoturp.     Fifuro   2-1     «how«   a   typical   n»*l»t« 

toaporotur«   chprpctprlttlc. 

«00Q - 

• €*i*Tp«KI 

H B 

,n 

  

3»« 

Hour«   1-1 

OO»« too*« 

T«P 

•i1 



r 
-»      on%frH     i%   pl«o   •   cO«plpa   function   of    imrilurt In   thp   MttflU 

0' •••''HI pffpctt      ti««   COnttpnt    •»    i n«pp«ng«nt    o»    tPMpprpturc »OMt««'. 

• II   «p*i conPuctO\   h«v«      trap«     ^*«t c«i   trap   pn   «Ipction   or   •   hoi«   pnp   «atfcp   it 

jnpvp    Ipbl«   for      rpcOnfei npt > on Uhpr   #r   plpctror    Ippvp*    thp   ««lone«   bpnP 

'     Ippv««   •   hol«   pphinp-,    if    tnp   hoi«   ktCOMtl       t rppppp it   «ill    ftp   unpvPilPPl* 

for   Plpctror   r«co«»•not>on   on*   tnp   plpcfon  will   p«   unppl«   to   rpturn   to   thp 

••Ipncp   hpnp   fo     tKp   duration   of    thp   ti«   thpt    tnp   hol«   I«   t rppppp        Electron 

t 'ppt   rfl   thp   conpucr.or   ttpoo    alto «xi«t.   and   :hpy   not   on i .   «p««   thp «Ipction 

unpwpi Ipplp   for   rpcoflfeinpt ion.   hut   «l»o   prpvpnt    it«   tpfc i r%q   pprr    ir   thp   con- 

duction   procpst        Thprpfor«.   hoi«   trpp«    .ncrpp««   thp   '«toon««   t>«P.      flpctron 

• 'pp«    "crtM«   rppponp«   llü   pnri   rppuCP   »pr«» • • 

A«   tPMppratur*   Ppcrpppp«      thpr«   pr«   'CM*        background     «l«-tron«   pnd 

nolp«      "pne»   «pr«   trpp«   pvp.lpplp   to     CPtCh      thp«.      Thp   nu«bpr   of    trpp«.    nOkr- 

Mfi   «r«   •   function  or ppnpppp  «hicn     t   «lio   t««pprpturp   ppp«nppnt        Clpct^pn 

trpp«   pp   not   ppnprpll«   npv«   •   «ipmficant   «*fpct   on   «PvicP   ti«P   confront,   no«- 

MT,   hoi«   trpp«   hp«p  •   Iprp»  pffpet       tpla«   lOO'K.   t i«p  constant   opnprpllv 

MM   -   "    J«     ••»   no   tpapprpturp.      ftptMPpn   100-thO**.    ti««   cpn«tpnt   ppnprpll, 

Ipvplt   off   -    U    tp«ppr«turp   M    thp    •ncrpppinp   nuPfcpr   of    thpr«pl    cornpr«    ••   off- 

•••   »v   thp   POdtionpl    t'pp«   ppinp papenpd   a»   bandopp  oppn«        »kort   Ih0**      ti«« 

C«n«t«nt   d«crpp«p«   m «p«inp   tpapprptur«.      Spp   tifggSM   ? -2.     bplow 

10 

0 i 

^V 
<oo too 

nWiHI 
-MS- 



2.2 2.2   "^^m  m   'i 

«•IPCM t   »  4   r»ct   function  of   rot'ttonco   pnd   •   dtct   'unction 

of  t>«o constant.     At   toappratwr«    »  odiuttos   la   ths SO**   to  '00'«  'onoa.   twt 

t    Httlo  affect   owa   to   tooporotura   chtn«       NOHOW«' .   •'   P»ry   low   tw»t'i!urt. 

loTfM I »I ty MMI     xrMM  d'onet • c« l l v   «no at   hi oh   toapprature   it  «ill   4m- 

cltno. 

2.2>    8CTiaiVlT>  «     TfnOfMTurf 

Betsct «>t> it • function of '«sports i »1 ty 9*6 no t« » s function of both 

'«ittence and t—BTstuf to the w»-t»l« POM»' Sines noite * ts«MÜ| '•- 

latod  to  toopprptur«   i*   '«soon« \   cans tent  oupr  •  given  tsrporatur« 

'«nos.   wi tr   '•«   ttones  site  constsnt  ouor   th«  «on»   -ange.   o«   it   typical   of 

tnot«  Ssvcs    detectivity  «• 11   docreoa« with    ncraosmq    tonsor«tur» at   ths one- 

•Sl»   »OM-    rots 

2.3.2.3    ÜM 

In oroor   to  col lotT   and  oooouro  tha sloctront wh'ch   result   fro»  ths 

cidpnt    radiation,   »r   electron   field   out?   be   SfrO>'Sd   to   ths   doves   <r   ths   *orm 

of  s   *o'tssp       '••nco   tht  dsvco  • -«  s ou'».cont   '-e*  »?enca,   s  currant,   ths 

bat  currant,  «ill   flow with  ths application of   rhs bias  fisld.     ReM arc 

tovsrsi  affactt apish coabine  tc doterwine or apt "mm bias  for each detecto- 

As bias it • ncrggaod. tha »hotooenorate« ce<— •-« »ee H -«craossd flald 

and ars aora  vi serous ly  col lac to*      "horofor*.   <••   tha absancs of  otne'  sffsctt. 

vt •nO   0-    will   both   i nc root«   -   th   i nc rppp i no  bias.      hoHOvO'.   OS   bi 

I     - 'oasos.   thanopi   looc ••»•«  dua  tc  I * dittlpetior    r  tha dov-ca 

At tows point bjttf. slact'ica' or bias hoot input will an coo« tha copoctv of 

tha cool i no tytta», and tha detecto' will bop in to incraose - teaperoture m 

S   nptwlton'   decree»« 



TJo» constant of the aotocto- I« j\^m'' .   «at «ml no* bv 'bo m*»rm*B  ti« 

«r   «l«Ctrctr    -«Juirt^    to    '«C«Ot> • r«#   «<t*    ! t<    COr roipona'l ng   hoi« Tr      «'«re« 

b«n«      vANP    «**•-    Issl  »'•••   '••»«'   I«  •w'ficiomlv   ItJMi,   ••»»»   aBrrtsbri  • 

b«      «MOpt    OUt       Of    tbo   «OtOCtOr   »»«for«    "OCOM> • n i rxj Thl»    I«   knar   «I    **•      *M 

•lit    10«!      O*    OOOrotior Ifl    natultt    —   •   ft i •«   COnColl«!    'MPOnM   t ••»   •NO' 

-•*•«*'•**• pcnvM*  t>-   *Mc"  •<••  bot* 4tt   "Mtilf  choroc#• M *  olas «owls' 

»r^tlly   bo   chow  *•..«.»>  «ouis   -««wir    |«     «MOOT   OU'     r^rnrm- • or       •*OM*v«- 

tho  BBfeBBt:**    !»   phy«ic«M>   too   1»'Oo.   ostocto-   iBJsjt**bJ  •"«   'o»i o»   D       •II l   e 

occur   Oofo'v    -oocibx: •*>*   «*»O«0  out   condition        >oo  Figur«  1-3 

1 I  •' 

f 

.  

4             • \( 

^r 

^^fip 
1              1 
1              1 

1 
Ms» 

\n 

T*IC   BL*» 

»MCTOCONOUCnvt BL» 

• •c 

B'AS PICLO t VOtTf/ew I 

Stir«    J-J 
C«r«o   I   shows   B>    v«  bt«S   to'   s  «Otoco-   tajM       art        BBgl      ••* 

BBBbBBlBB  to «MOO» out «DO« ot   bios   "t«M   IsbJ       CU'*a   II   «bows   B    ••  bii 

f*r    •   «OtOCtor   «hi CM    ;«    tOC    !•'•)    to   •'»»•»Ot« b i OS    NMt>n<)   ftuC*    tHOt    fc    •» 

-OStriCtOd   tO   fiolOS    bOlOM    T»>OS«    roSuttint)      r<oOOOO   Out I-    tMl    COS«    thb 

i Id  norNolU   bo  ost'lM  B t > as   f icM 

n 



Othar   comtfit'om «ahicn  •*<** «r «ff«c:   or *<aa  cha» ca   >*cluda araa«p- 

lifi«r   -»o<»a   and  »»i   Uiwrnf»   noiaa   :ortr ibut <ont        S I oca   tucl   -«<M   conf   • 

but  on «r«   pnrtlly   constant.   3<arat<   «««to» *i«nal   to  wn« parfonaanca 

aiaht   ba     -»croad OO  toy  oparattng at   • btaa   Ma»a>r   than opt <mum for   tho aatactor 

• lono   ro   | M ro—o   'Hiwiwrty   «o   rhat   •aoro  •••not     *   ava< laPfa   to ovgrcoaki 

• vataai IOIM affacta.     SmtfiHy,   »aat   »»»to» ptr»oi o)im   for  on?  gtvan datactar 

|   *'«  -*<i  rfwn b>aa    «  adjuatad  so  that   aatactor  ooiaa  ••  tho dejai nant   oaiaa 

cantr.but .on. 

1.1.2k    Othr   Cliaficunnnj 

dh»n a  aatactor   If  prtraatuad •• th «  »tgnal   «ourca «nie*     »  a  unlfor« 

fray  aurfaca at  a  gi van  taaparatura.   tht   ar'*al   o<   photon«    »  oon-uni for«. 

THara  <t  a  'anaoa fluctuation   In  tha  'ata  of  onoton aaaaiaaion  fro» tho «urfaca 

*an tha aatactor    «  »ufficlantly  aana*t:va to da«act   thaaa  fluctuationa.   'hay 

mm—r a«   "Mai»a",  and  tha aatactor  >•  «pid to ha background  HaWtad.    KUtfJI 

"tcraaai"«, «an«  •   i   '« «ill  alao corraapondl no,'v    xrttM tha output   Pjajajajajhaj 

to tho background f I wet oof I ana, aa • I anal   to oolaa «Ml   raajm constant. 

In an affact   • turttmr  ' ncrmmm aatactor parforwojnea.   it   <* «oaatiaaja 

cold  thialaad'   »c  that   N  *H I   »aa  'aaa  of  thia  background  radiation,  and 

har>ca   'aaa   "uctuation alanal.     rhl« procadura  'aauit»   >n a ooi»a dacraooa and 

a corraaaondi«a 0"    ;">craaaa.   ''«a»»'.   ii   alao »aauit»   la a -»uaon cal I v  ^iahar 

f/tyaaaor ahicn oarr—pondl ngl*   -adueaa  tvtt*»  'aaotution    Canvaniant   »  ra*  far 

optcai  alaa>anta  aanaraliv «at   tha   l.«alt   for  tha aaount  of  cold an,aiding aa- 

alovad   in a  gi*a« application. 

*nothar «ay   to raduca background  -«.»a      »to  roduca background  taaparatu'a 

I     »   not   of tan   undar   tha   control   of   tha   «r«ra»  uaar.     tatactar   parforaajnea 

i«  opt.»-tad  for  a    <-oam  roaa>aratura    a  }00'"  background.     If   tha background 

•na- 

[ 

I 



1 
*   «ubftant >«i i.   col««'     bockoroun*  noi«a  frvm  tho aatactar «• M   M   low.   »na 

«Vtta»  parfomanc«  »»9M   bono* | t   fro»  niofcar   bi««   MtUn«!   (to   '««tor«   «atoctor 

ioiM   «•   !ht  a»/Or   conr " but ioe») .      Conv«r«ly,    Ml  •   nj aft   t«««r*lurt   arti(f>l 

• IOM«r   ti«t   cowl«   r*«ult    In   ll>0«««   «y«ta»   M'for««x«        Hoiilf,   a   M f>«jr 

than  norwal   «**>«nt   «'II   alMav«   «tar«««  «y«taa>  pmrformmatm. 

*oCaTa   «ttKtor   «r«   low     «««««"C«   «avica«.   •   "      NUIMM   «anarally    lot 

than   100w fO'    MM    'aato*   tna>   «r«   • n«4m« i t i va   to  «lactroatat   c      nt«r- 

•t'«nc« anal   eaaaci1 > «• affact«.     *o»avar ,   tna)y  arm  •>> •*'.   «ana. ? > «a   to «lactro- 

—«JW»>. ic    intarfirm«   «ntf   i nawct i «a   cowali na)  of   tho   »ort    »Own«   noor   «otor«, 

-«lay«,   coil«   an«]     otftar   «««wtK   «*v(ca«.     *a«raariat«   «hi«l4ln« #rwj   «oo«r - 

•tion «hewld «Iwan   bo «a'"ta<na«1. 

Tn«   aatactor   in   th»     ooor   «oatul«   I«   «•*•   of   ««v#r«l    fl|cr«t«   «lOMOnt« 

•Kh   «i«*iltonoou«i,   abMrvln«  • 4iffar«nt   port   of   lb»   «cone.      It   I«  MM«t<ii 

that aac* «latactor owtau*    raaajln  • -laapanaant  of all  other«,    rhe  infcerart   lo«t 

«•»ooawca of  tha aavca»  ?raatly eia«    » aaintainin«, • minimum of alaaant  ta 

• lajaant     era««  tal« 

-It* 



4o«*Ct I »i t '•%   »rm   aatarwtn«*   fro»   wrwI'tM   »POCtr«! 
an* felack»oa\   <*»»»<t   »if .M   tr* S00.   )M>.   IS  to 

IS   **»),   •»!••  *af»a*latfc   JtW  «HI   r«f (Set   the  «wur^   IMI 

CO«ttf I tie*   la   J«e   •»    I I««   of   teat ,   «—ur — nt«   «ill   N  eeae 
of   •   7%  «e«ree effect   «e  fl«M of   rim.   •  HM'K  bechert»»«*. 
entf   •   ««roctor   f«Mr«turi  of   SO   »5.    -10*"» 

<c)      leecfrel   'ttpem*       «lament»   oeerete   In   the   7.5   to   12  «Icroawtor 
•eectrel    r^ion,   aec*  eleaent   h*»   •   t»ottr«l   evt • 
off  k«t«w<  H.S a**  12.0 «I creator« 

(tf)      •»•«   *«MOr 'o   «eat   «t<for«   «-«aeona • »I t y .    total   feiet   OOMOr 
for   «fit i '•   trrty   -   SO  illllw||(|   «a*l<o«**\    avereeO 
»<eo  cwr«rit  of eiawntt  -  I *i 11 !w)ini mmUmm 
*0   Or«   «l«M»nf    'Muirtl   «   t> i at   c*rra*»t   of   «Of«   t 
4 «mi«« 

1 
I 

SCCTIOM   III 

IMTIMACI 

flfwrot )-l an« HI the» the pertinent out l • ne an* «auntIn« ee'.a far uM 

of •*• eeaiener n «torpof»! ->Q the eetector in • tytte* evouf Fleer« 1-J 

if • »tiotaar-a»* of tha aatacter «e*ule. *lto thoam in thl« e*etearae*i It 

deee* cvcla coalar. 

J.a atTlCTWI CHMACTMISTIQ 

J.I.I      lUfVr   CMAMCTCniSTICS 

(a)    te.actor »rr*y 

(k)     Detectivity 

••oonaa to inciaafft  infrere* <-e*<et.on lai the 7.S 
to 12 «icreseter «pect'ai   '««.ion —I iy*a *'o» 
the    *   m     * -« 

oeeh  4etec< f vi t let  norwoliie*  to ufilty 
thall   fee a«   'on. 

I*tn 

(I) 
(I) 
0) 

»•o At   laaat   'W «l 
At   laaat   »7*  «l 
9 aleai 
•M94    i   no aafactlwa eleaentt   In  cantor  H 
•leaentt of array;  aafectiwa a lament»  teaeret 
b»  at   laaat  one ecceetefele eetector a>eaentt. 

tt»  2> . io'u O» a»  i/2 «act. 
• « t.a « »o10 o» a« f/t aattt 

navM   "oat   than  I ß •  IQ10 CM %  1/2 

i: 



I 
L 

I 
I 





I 

tMrt"*IÄJ  /f MITT»» 

«MO. a 

M*«4. 

"•cff   )-I       tfftwMtfff   •!•»  *«(t*rr> 

ft* 



j 

J 

i 



I 
I 

L 

•'     Nnar  «trwjo» kWNii   f I lt«r  «it*  Mt trtxMlttxir «ovotonfth« 
of   75.   «0.15.   -C.05  on«   »1.0,   «0,   -0.15 «Icro- 
•Ot«r«.   «vor«f«   tr«noo>l««lon   In  Mntf> t*)l 

J.t.l     OWVT   CNMUCTH1STICS 

(•)    liKt'-ui  unmctiM      «no  lootf (« ndi «HKtf «laawnt, mtnh 
of   I   !«••*   *•'   •   CO*   »rot««   («Mnturt 

(»)       '«NrHxr»   NIMtf ••«*««•   »f   2    C«H»r«C««   t«MO«<«tur«   |«tton 
i*ot«ll«0 «t  or  •*••'  «•i«cii'   location  in Ommm< 
pro***** olo*tri«oi «'«no' «*.<* it an «n*io« of 
t«a»«r«twr« 

1.1.1     MIOCfSSI«  CJMAACTIAIST1U 

(«)    Tia« con«tart lota  than S nic'oooconO* «nan ot«r«t«« «t  §0 *5, 
-10**. on« • 75* offoctivo flal« of  »low 
(•ofi. "Jo*»    t l«o conatant • t<«a -«•*"•« for 
ootoctor  •l«oont   r«oaona«  to  'OOC* 4|t of   it* 
itoooV  «t«t«  »••«•  «ft«r   «alna.  Irr««I«to« toy  • 
• too   («toot   fro* • tovrco of   7.5  to 12 nlcr«a«t«r 
rwmmtm.i 

(ft)      S«Mltl«0   «roO        »OnOltl«0   orOO  of   OOtOCtor   «lOMOnt«      «aflna   «•   tn« 
SOX voltftf»  lino  rotoonoo of  tho «loaantt, will   con- 
for«  to  tflaMMiono   In  floor«    •    «nt'tla*;   'VotOCtor 
alaaant «it« wf «ooclno'*.    t«o If «««clflcatlan. 

(c)     Croottalk «Ifnol   fro» •  «on-Irr««l«t«a  OOtOCtor  «III   not   «•- 
oooo  tho nolto   l«v«!  of •  tyoico»  «atactor «laaant 
«y «oro   thon  O0K  unoor   foMowin«  contfftlona 

0)    Any otnor  «loaoftt     -r««i»t«« »y a  7.5  to U 
o'croootor   »ou'ci 

(1)      SlfOOl-tO-ooltO   ratio   froo   r««l«tfon   «owrco 
I« *i   I«  1 

(1)       loOOO   Of   «Owrco   1     fOOBOtrlcOl   •»tO   of   OO- 
tOCtor 

<»)     OOtOCtor  ooorotln«  ot  tO  *5.   -20*« 

(4)     Ootoctor   rooittonco       *«ri«tlon   in  r««l«t«nc«  Ootwoor   «l«o«nt« 
(loo«  ttftOCCOOtOOl« olooortt«)  «l II   tot  oacooo M71 
of  tho «oon  .t   *)*   •*>,   .20** 

(«J      «OOOOnOivlty POO*   «OOCt rol   '«««on») »I ty  of   95% of   pll—nt«  «III 
*••    I.I    •   I04"   «olt«/«Ott.    «vorOOO   OOOk    '««aon- 
• Ivlty «Ml   to *   I.*»•  10* »olt«/S<ott.   «niforontv 
/Orlotlon will   fto   «   Oot of  noon   yalwa 

(f)      Ooorotino   toooorotur«       §0   »5.    .20*« 

-»•5- 



<«)     Cold  «hield «IM   llwlt   tH»  fiel« of».«- of   the  ««factor  «r- 
f«V   to en  •«u'««l«'»t   75*   con«.   en  eeterr»«l   cold 
«hietd   con   h«  wount««  on   th*   w*w« 

<h)     *««t   toed do««   not   «CM« O.i* «att   Wh«n  «I     ISO detector 
element«   «r«   cool««   to  iO   **,      -20'«   end   «r«  op#- 
r«t'n«  «t   their   finpl   biet   current.   h*et    loo«   to 
cryMtll     )70   •MIlMtltt   —*<   «P»,    ««Itb    C«"t«'    «0 
elOMOnt«    >©*ret<~Q   Ot   the< r   fin« I   «lot 

(I)      ««CUM»   If« Suff-ci«nt    *«cu**>will   be   *wj   ->t«"*ed   I«   l«M«r   for 
I    V««r   with   IO   «Otter    f.rinpe   or   Other   «JQ«n«   of 
«etnt«inine,   »OCwwO with  operetinq  or   «toreee   tenp- 
preture  o'   both  ii   •7'*C,   proper   »«eu«« will   prt- 
*««t    the   front   wi "dp»!    fr««   *'Oft'%   Wh«n   0««r«t«« 
or   «tore«   un«tr   «pocifiOd   condition« 

(j)      G«tt«r« hini««*«   of   2   rewtaOl«,   «l«Ctric«Hy   «ct I *«t«d   «ot- 
ter«    which c«n be ect   *eted at   i«««t   7 tie««  er« 
er««)««« 

(k)      0«t«CtO-   orientetion        »rr§y   ori«nt«t*on  with   re«««Ct   to   ««wer   fjpjpjwj 
In« flenp*  «ertehl«  throw«*  )*0 degree«    ori«nt«tie 
•>d-c«t«d  »»   reference ^«rfc   or  be««   plote   do«i«net 

<n«j «et«ctor  ho.   I.  ortent«t<on of  detector  with 
'«•H<t   to  clocking w«rk«  on leewjr  »e«e within 
M   degree 

•o»uit»   in  tolerence »u'idwp of   *2  deqroe«  frop «otactor 
errpy   to   clocking.  woHk«) 

J.l.h    AJKIliMv   iLfCTRICAi   MSISh  C0MSIMMT !0MS 

(t)     «we te th«  lex  • •*•!  »•«nei  output« of  the «ot«ctor element  end their 

•»«••«went  hiph e»plificetion *Y  the free««IiIler/Control   «riv«*, 

the detector el«wa>nt   «f«nel  output   loo«»   «hovld he    »el«led  fro» 

• -*,  other  «<«nei  tource to e«old croetteit en«/or «it 'peom pick-*«. 

(2)     ftetector ei«M»nt  «>«nei output   leee»  to the »roanplifl«r  «houid 

he «opt   e«  «hort  e«  eoetible. 

L. 



i. 

1 

I 

J.2.S     »CTfaON   COOl   OQMN  «AS U« CMC NT . 

T«0   diOOPt   Mithin   th«   datactor   «Oduld   p»n»i f   «Ppaurirte.   tha   («Npftturt 

•ch'«»«d  at   th«  <tt«ctor   «rrty.     Sine*   th«   forward  biat   voltaaa  drop  acrpat  • 

dioa«   «Or.»«  with   tpwparatura.   th«   tawparatura   of   th«  dp tactor   «rrpy   cpr   ha 

dpt«rain«d py  wpptur i nq  th«  «o it apt drop      A typical   dioap  «eltMt   «rmt   taop- 

• r«turt  chart   for   th« datactor   it   thavr   1A   Flaw«  J-«. 

J.h    MSIC  OPfMTtMC  MCCAUTIONS 

(1) Connpction fro» tha datactor  should only Pa ««a« wh««-  thar«  it  «no»»"  to 

h«  Itro  «oltt  on   th«   («a««  wohin«   th«   connection. 

(2) Cowpllrvo capacitors wutt  b*  fully <<*char«a« Pefor*  con*act>on  to  tha 

datactor .    Failure  to ofcaprvp  this  precast  or way   lead  to datactor  hu-n-owt. 

(3) •»•»  fiele1 should be applied only  throw** appropriate  load  '«s.stor».  end 

only pftpr  connection of  tha detector  to eaplifipr («pert» end coupling, capacitor, 

(h)     Continuity  should  newer  «a chpchpd wltr  • stpneer*  ahwwetor «s  currant» 

oroaucad by such  kWIVMI  eenerelly  far «•caad thoee tolcetle Py  th« de- 

tactor  pees:blv   ratultin«   in  owrnput. 

($)    na^tlappi »las currant which should pw»r «a preaentpe1 to pny aptactor ele- 

apnt   unaar  pny   cirewwetonce   •» eaterwi natf py   tha ««prassion   I   (In a) 11 iaapvrpa) 

- 200/t     ( alaaant   retittence  in ohwa). 

<*.<     *o   Ion«  at  bips   currant   It   I iwl tad)  to  tha  condHt >•>#*»  pf   '5'   »«Pie,   It   car« 

be appllpd pt pny ppprptlrwj taapprptura. 

(71     I fdi   and   interconnect iont 

<ai    Leaee aaat Pt drptapd to ••«»•lie creettelfc 

<b>    »UP to tha  law iwpeapnce of   th»  device,   It   It aaapntial   that   Ipadlt 

-ot  Pa olpcad  in tue* • «py  te «Hap hle>  indJwctiva cur-pntt  to k«! Id.     It   It 

»oetSble  to produce aa«t ruct i waly hie* currents  in datactor  circuitt  throuah 

*e«netlc        naactiva cawpl'n« to ttrpyw} 'laid davicat  tuch pt  unphlaltl  trpne- 

fonaart prwoto-» 
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(c)       hdvOr    »tor«   «Xf-.lor    in   thortod   Condition. 

(6)     to lurt  th«t   tho dotoctor  dowor   bor«   i«  obtoljtol.   f rM  of w-»tun  for 

• »»•wpli^Cj   to   tho   cooler. 

(9)     Minta)  a^O  houPing  ports  *wry   crock  or   broo«>   N   «uhjoctpd   to  hifh   'WpOCt . 

»Iwoy»   trontport   ootOCtor   .n   tho   tontplnpr   .n  which   it   MM   «* • oood   until    In- 

stol lot ior<   I« fll*. 

1.1     •NTEnCOfthtCUOh   ItfOWHO» 

Tho  dotoctor/ppwor  «war   pp provood with • wppnt  of   coolino, »ho dotoctc 

to • »OMOOrotur« of OOOut 77**.  AlthOUO* thO COWWOr WOO lot COO>Or «howr in 

r'su'*  3-)   >t  con«ioorod  tho norwpl  «ppna  of   providing  this  cooling,   otho' 

«o.co«  way  ho  usod.     Anothor   for* of   cIoood  eyelo  cooler  hoo   its   cold  flrwjpr 

•pporptp  'row tho    aw#i»o',   but   connoctod  to  it  kv i  lonotn o'  «•oil  hifh 

protSurt   tuPinq   up   to   OOOut    two   foot    lonq.      Thlt   permit*   orppter   froodw*   In 

locptit« ond wownt'ng  tho wodul«       Eithor of   thppo  typo«  cor  aporpi- with 

tho   cold   flrwjpr   In eny   OttitwtJp.      'or   ttPtic  oporptlon     whpre   tho  dpwpr   cpn 

ho wowntod   fponq   Oownword.    Hpuid   ni trpppr   «py   p»   j%*4   **   tho   cool'nq  upd>u» 

hy   ttwply  pouring   it   into  tho  dowor       A  «iff«rent    lipuid  nltrpejpc  systpr 

wh'ch  porslt«   tho  ppMpr   to ho «Ountod  horizontally  or  «won   til tod  «IiphtIj 

upward.    Inuplvp«   jpo  of   o  tllfhtly   prpoturitpd   Hpuid  ttorppa  dowor   prwj   •   rpn- 

trol   ivi»»    which  foods   tho   lipuid Pt  droolot«   throwph • popl)   tute  to  tho 

•no  of   tho  dotoctor-dowor       Thpre   tho   lipuid   it   cpufht   pfwj  hold  Py   •  SdOjtl 

•pt   of   flfcro«   until    It   pvpporoto«        Conpr««pod  dr>   "itrpppr.  or  Pi r  «py   Plftc 

ho   jpod   hi •  Joulp-ThowMon  enrootot   to provlpp  cool in«.     Thit  too  co»   ho 

•our tod  Kor i tont «My   11 ho   thp  provlpwP   two        tf   tho  t i to of   tho   cold   flfwjpr 

or   crypptPt    it   no*   •  dirpct   ep)u<vplpnt   of   thpt   «how   In  * ipurp   J-J.   •  «pocioI 

»tor   wav   oo   nppdod   to «ate with   tho  dotocto--dowpr. 



1 
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«.     lWSTALLATlO»   mSTRUCTIQWS   (SM  Hoar»  )-5) 

This  procodu'-*  «<*taet;sh«s  a «athod  of   installing «nd   '•sovin^   the  Oa- 

tactor  «awor  or   tho   Cooler..     T0 ?r*««nt   danaa«   to  th«  Dowa«-  and  to HtK     sj 

•  good   tharoal   bond  hatwoar   th«  Cool«    «nd  Datattor 

pMTv   KCQuIftCD 

1   Coolar   ($«-©-773*81 
1   Dtttctor/Bwtr   (SH-0-7737tO) 
I   bllM   (SIUC.772' 
I   O-JÜng   (S*%-C-77?S0*»-4) 
A» R.T.V  Aohosiva   (S«-C-773**0-l )   DOM Com. «g trltoStt«   712  «Tv 
M  Than«!   ru—jiumd   (SM-C-773S5"   «ahaf  «Id  Cng.«oaring Tyt»   120 
u Scraa*.  - «*-32  «  1/2  S.M.   (M5I699S-18 
u Split «Mhor«   - •*   (MS3S338-I)4) 
1   Al lor   «ronch.   7'bA,   with   I "•     langtr.   " ght   angl« 
A»   Flat   tfMhor  »6   iAJ»%0C-ol        So*   inst«H«tion  «top   5 
Ml riot  Wostw-  •*   tAM960C^) 

'»»  ««'-oat  car«   la handling  tha  Cool«' and 
Cow-       TS»  cold  fingar   it  vary  thin oatal 
and  th« dooar   •»  glass. 

1.     Chock  that  MIIOM «III   fit  an  tha and of   tha  coolar  cold  << 

I.    Coat  coolar cold  fingar surfaca   '*    iNi •  thir coat  of   tharoal   c 

3.     ^111   tha  front tao convolution«  of   th»  «allows with  thonaal 
to a  laval   •«••   post   tha   wont  hoi«. 

A.     Coat  aaitoM  surf«c«   *'   with « thin coat  of   tharoal 

-3«.0- 



KM« 

«our o. urrrt k$u*zn 

'ifwe» 1-5    lr*taM«ti«r> 

-IS1- 



*sH«m 

i.      Inaart   four     k>   icraat *i tn  tpl   I   «MhtM   I«  «Ml1   hol»»   of   CO»)«' 

H«   #t»tlOr    too"!-    -*Odu<« ialact     ''•*    «M*«ri    on*    9l*C«   bO- 
loo <M)«r| ond cooler flanoa to control «era» pro,ort>on. 

o.     «oolv   «.T.». i«t  to o-'.nq and    natal I   o-rlna  in oroow of  *a- 

>•«    COOl«'      *WM   JP'    On«   «Mtr      r'    up/   «ft 1   Mat    turf 
In 'imtrm      )-5 

Of)   tho   »nO   of    »H«   COld    fl I.     'loco tho boll 

9.     Cortfully  «1   oo o>r  ofito ond  of   --ootor   cold   *   "OO'    jnf        • »io 
Of    thO   OOMOr    r«cMI. 

10.     Stowlv *ovo   tho »OMO'   f«rtha<-  onto  tha  cold  fin«ar  «til   •*>• 
contact   • "»   '*«   f'«no»   or   »ha   cold   flnoar. 

II.     tftftfl   MM   '«»  i   do icrwi  and avanly   «nuo.   thaw  JO  to  tha  ->-•   • 

l IOM 

r  la 

12.     '   jr-»»-   tho  two  tido  »era» 
''anao*  ••<•••     Ibaarv«   joe 

M       Inaart   t.sa and bntto» KI 

I*.     In aoouonca  choc* all   tc 

by   turn! no.   I/*   turn   'n  »aauonca  until 
trln« tlantorina and ftfttfJftftf*] aarailalh 

i  and  tifhton. 

for   tltfntna«« 

1 

L 

i 

I. 

U 

Uao ««f-awo  cara   In «raoa  >*  thrwuah  7 »o 
a«   ->ot   to «anaqa  '*—  4wmwr ond  cold fi^aa». 

•Maxtor «wot   (M at   --ooj» to«o)oratura oefora  <-aMovai 
ill«  two    2     Sour«  -<or.oot'»t   nq Oofor«  arocaodi->a 

too and bot tap »c 

tot   r-oolar-oooor   (haad   JP<   on |  I   ••   «.jrfoca at  • 

W—em  «Ida  ICM  by   tumlna, «ach  I /»  turn   In 

Sont'v   'Otftto to bra«*  R.T.v adnwai«« on o-rlna. 

mm dawa»   Iff   tha cold fin«*' 

noMOvo  feftftftftl   '-o» dawar  «too 

-Bl- 

doubH. 

In   '    our«    J-$ 



I 

. I 

Tfcl«   proettfur«  ««to»'   »no«   • *otno«  af   •••«•Oly   for   tno  %#jl«r   Coolor- 

&OtO«tor   »o   pro—fit    J0O0 03   to   tho   BOM»'   on«   to   ««to»!'«*   •   «0O*J   t» 

MttMOOr    '•»•   Coolor   Oft«   OOtOCtOr 

1 tel«.     »/«UTffm-i. 
) iMr   UttOCtOf    '•/»   JlUM'U 
I SprlM      r»/l   '.If1«*-IM>-1 
' Col«  »'^9     »/«  §1MM»-1I 
- T^in,   '•/«  SJTM'-U,) 

«• «.T.».  «#«••••   (•/• Mlilh-h)     snoiTlc'Tfl  «TV 

* -sor^i -ii m i  r   '/• HfjHM) ?**,,'::1- *»'—r— «oo  »10 

- ScroM       •%-»   a   »   2   S.N.   (•/*  <*ttto2-lSl 

%   Ifll-WNirl    -   «t    Ml   MtMl-to) 

'    »IIOf»  «rone*«.    T/o*>,   wit*»   I/O     lonoth   Höht   on»!« 

WT^4/T|gl 

1. Chock   tHot   col«  pluo. «Ml   «MOo  «#*ootMv   ovor   coolor   col«   flnoir. 

2. Coot   coolor   col«   'Inoor   •or'oco    '**    with  o  thin   coot   of   thonoal   o 

3. Coot   col«   pluo   turf»co    V    «Hh  i  thin  coot   of   thonaol 

*.     Inoort   Col« plut   into oooor   tto» on«  toot   It   ooalnot   tho oottoo of 
«tfl»> oa  " 

S.      Inoort   fo*»r    'hi   «COO«   with   «»lit   «OOhor«   In  «««II   heloc   of   coolor 
COl«   flnoor   fU 

r»   «»rrn^   to   COntOr   o*Wj   of   COOlOr   col«   f ' noor   <•( tf>   tHorool 

7.      noolv   •.*.». «O   to   O-rln«   art«   In»t»l1   o-rln»   In 

*       Wf   coolor     nooo   JO'   on«  «OMor     0'   j»J   or>  •   »l»t   turfoo»  •»   • 
In  riaoro  2. 



L 

9.     UftMl» 11141 «e»er onto en« of  ihe cooler  col« fineer until  the 
col«   fln*j»r   towche*   the   col«  »Iwf. 

'••     *««t<V  •»*«   «he   MMr   «rowntf   until   the   col«  plwf  •!••••  onto   the   col« 
firtfir. 

II.      Start   >ho   two  •'•>  MM  en«  »»tfl»   «nu«  the»  uo   to  the o-rlne. toy 

12.       Ti^>t»r   th«    (MO   • >«•   K'WI   »V    • urni no,   I /k   turn   in   to* .«nee   until 
ftenejet   «eot .      Oeeer*e   9*0  «orin«   tlohtenin«.   on«  oolnteln  perel- 
UlitM. 

I).      Ineert    to*   on«   OOfTO»  «crow«   *n«   '»Men. 

lh.      In   «eOuence   chock   «M   KrM   for   tiontrtOOf. 

I.     Ootoctor  out   ho  Pt    roe»   teopereture   Oof or»   reoovel.      If   I«  OOMOt . 
• MOM   two   (2)   Hour«   now  ope rot in«  Oof or«  procoo *' i|. 

2. *o»»t  too on« bot to» tci 

J. Sot   coo I or   <»|f     hoo«  ual   on •  flot   turfece OS   «how*   In Flooro 2. 

*. *«—••   «•«•   KfoO   by   turnin« each   I/»   turn   In 

S. Gently   rotate   to brook  I.T.f,   ««w«|l yp  on  o-rinf. 

b. «Ithewer   «ewer   off   tho   col«   finexr. 

1- *e»Oi«   COl«   Pro«   fro»  «ewer   tte». 

folio» fee«  <* on«  7  carefully  M  tte»  l* 
wee» of  «lees. 

ISh- 

— J 



I 

SCCTION iv 

-IST iwiirrr 

TM«   t«Ction   prov4tt      nfor«»t>0#<   or   th»   tott   «ntf   «*i ntOflOrvc«   rMW rM«(t 

to to  cantl4*r«4   —  •*•   J»O ••»•' •oolicatlo* of  tho ootoeto'  «oowlo.     '••••o'M««' 

it'll'  or«   tho   to«t   o*otfl«Wt    'ttu"»vu   and   rho  -nini#n»«a  procofuro«. 

*.2   TEST iQuimtm tm T 

Tho   'OMOJI-H,   or   OOuifOlont,    tO«t   «uiW't    <%   'Mu>'«4   to   »orfor«   tho 

->*co«»or»   operational   teat» 

«•.2.1     STAM9MI0  TIST   CQUlMlfirT 

reele   »»-I.   follOHl^,   prtMMl   •   llatlne.   of   COM« re I • I I y   eve' '••!•   eeu'P- 

M   «ftiefc hM   boo»   four*   to bo  Waqutt«  for   teatfne.  thlt  <*oe\ile. 

TMlf   M 

STAMOMO  TCST   CQUIWINT 

Olqftel   Voltmeter f«lrchll4 

%l'lf    *C«IO«    (0-10   <»r) 

»«•-    aeffft   H|   *4c 

«Mltter   »S.O  ?0.1   « 

Stoe «etc* 

'•2.2     SWCIAI   T|$T   CQUlMflTT 

to   «000*1   tMt   oawl*M»f>t    ••   'OOui'O*   to   teat   the   «etector 

*.2.J     »ffCIAl   TOOIS 

•»O   *»«<i«l«    tool«   «ro   '««.ui'M   to   teat    »HI«   <«4ul» 

7000 

ISS- 



i».).i   ruwosc 

Tho  »urftM  of   tho  «otoctor   tott   it   to «Ot«rwino   thot   tho   «otoctor  aoovl« 

^OOtt   occootool«   H>M rp—M»   »«for«   I ntt«l lot »on   into •   'UfJ.     Th« alnlatf» 

tt«noor«t   of   oorfor—wto   «ttt'"!-»   tho   tpoc I f I <    rooul r««nt•   that   tho   «otoctor 

«vtt   «Mt   MNn   j**4   in  •  rilK. 

MJ     «TM« 
Tho ootoctor   >«  connocto« to tho  toot   »otup M  «town  in Floor« *»-'.   *'' 

tott   interconnection«   oro   check««.      ^In   locet>ont   oro   tho«n   in  r i our«   3 -2        TKo 

toft   it   oorfonoW  OS   *oocino4  by   tett   procedure   »too*   H»te«   in   tool«  *-!. 

iocn   tott   it   porfonooo'   In   tho  tOO.UO"CO  thoMn.   tec*  ttop  of   tho   »oouoneo.   «hen 

perforce«   »«rifle«   e«eintt    tho  porfonopneo   I motrt*   litte«   In   tho   Höht   hen« 

colt»» of  Toolo »-l 

M   ^wüomtt Ptrfill 

*•<>  ^Xuit   It   -Ipone«  «or I no «olntenenc«.   •««  oftor   100  hoort   of   operation, 

or «Of«   jften   If   nocootory.      Cleenin* aotorlalt   en«  protective   ooontt   oro   Utto* 

In   Toolo   *'}.     »h«re   fho   uOO  of     On  Olr    jot    It   tO*clfl«i.   «it«  •  hen«  O#«roto4 

«Ir   neftfl«   tu#ol'««  with      loon.   «ry,   cOMorottO«   «I I   Ot   •   prottwro   of   IS   M>« 

I 

J 

Tho  connoctort  oro  -ltono«  ot   followt 

«.   *lpo  «wtt   en« «Irt   fro*  «««lot,   tholl,   cewelln«  nvtt.   en«   cool«   clone*. 

»••-<J  •  t»f .-«ritt loo  «ruth. 

o.   «ft 11   «wtt   fro»   inoortt.   wolno  •  M»M,   tof t-or I tt l«4 orvoh   In  conjwncti 

with  on  •!•    jot. 

C. «et* «Irt on« on> t reco of Iwerlcent fro« Inoort, ntuletiont, «a« 

toctfl. «Min« • M«ll, teft-trlttle« «ruth to oooly eenerel pwrpeoe cIeoner 

»««rlnoly. 

- 

.U 
c 



»•"T 

1 

^» 

J. 

PO<*f 

•er LIMCT 

Ifl.r   i 0. tKf) 
^M» 

VOl.TM«. ttm 

»•--.   i    - •/ 
i..    * < 

"»«*-• M.    rMt *•» u» 

•»;- 



WTC 

inte  tleovet    'er     ooeu   t 
•o »et  «Mao eaoerel  »wrpote tU 

:)  ceoerlrt« wir** er 
cablet connociee to contect  leraineit pf  the 
• «MM 

i  eener   te m* 

4.   Of,   cO*OOCtcrt  ol th  ei r    |et. 

e.f.i    svfTtpt »lAMosit 

* »wteec»  eetecter he*'»« eoor  «KUMP  <ene eaceet<*e »»aet   leaein«, 

ke accurately  tfleeneee* ohi to  It   I« eaonte* to • cooler withl« « tytteo.     Omlv 

»w ««g'««ii« oeerati»« eharecterltt«et ore •*•< »able    eetector  tteo/chi« 

te«per*twr«  ifr«o> l-v «et« of  tie 2*2222  tre*»i«*#r) e*«e    »out  «ower  to tha 

ceeler.     T»»oto «eta cer»»ot  be «te*  to tMp— • »rable» er* attribute  >t* 

ceuee to aither  tue eetecter or  ceeler «lone.     rh» eetecter »**»  be   —  •< 

''ae> the tytte» •«* e—enntee »••o»«  tha  cooler. 

b.s.2   trrcrro« tiec* TUT 

rHo «aet  accurate «aewt  of toter*!*!*« WOCMMO Integrity   l« by the te«t 

eetcribee  u the N ee*olae»ej I t  «eeci f icetior> 12-2(Mo*Oi 02 .    Hoot LeM.  «ere- 

*.!.$.2.2.    A ewick eetemir^tior« «e> be eaee Hrae«er by mil»« tee 

r't   boro  one-tHlre  fwl I   olth  LN   .     A tower   «< th   -x>rt^i   «««wo» mr*4  See' 

• oew   leat  the* 0 MX) *ettt ol 11  aHtw the l» *" to evaeerata *i th te »otice- 

able tl«w« of bo< lit«.    «Ho«   .«,  tha turfece of  the lef^tl «wietceot with 

no «itlble bob* I at. 

M.J   efTTw neu«* 

rhe teeci fleet >or  '•«*/•<-•«  »hot   th« pNM  «holt  be capab la of" bei«««, 

»'roe tever   42)   tioea,   «Itheofh  thlt  *iae)tr  oey  be et «any  et   bjaj r   if  « 

cetettroehic  »ecooo fatlura net »et occur roe.    *ha •ers/fecturo«.  „««oiiy  *«rot 

«ettert  «ana alt« ptrieWi  the initial  baha eat>  en« ti«a.    * tyeleel  fir. 

!*•- 



In« »roc**wr«   I«   to   fill   tho  t«MOr   •  ««II   »I tr   IN,   m4  tho*   I «Mtflotoly   fir« 

tot»«   ptfltH   »—JMOMIOHV   «t   •   Currant   of   1.5   *»»•.    f«r   IM'W'Mlti.    (wo   •!«- 

«it««.      ••t«M«   »I   M^lt«   lrM4   •**   coooclty   ««y   feo   rowf«J   or.   «rowing   SM.C-7717«). 

I 

I 

1 

!*• 



'•»I«   *-2    0»t»CtOr/l I«   T««(    ^KWurf 

St.,, 

•• 

2. 

J. 

5. 

*. 

7. 

J»«t   'rocOOur» 

V»CUM»   T»»r Th»   'olllXing   procedural 
*t»p»  provid» •  tiool»  ttrol^it   Forword 
oatho* of  ootorwlnlno dotcctor '4>jt' 

• I»   'KtM*   'nto»rlty. 

pl»c«   th»  dot»ctor/o»M»r  woout»  or   th» 
«•trie   «c»l»t   ond  OOjuOt   for   •  toro 
Ml 

Ccr«ful|y   pour   llowitf  nitrooon  HU   into 
tho d»t»ctor/o«M»r  «wdu'-p  I to».     Con- 
tlnwa pouHr,»  th»  LNI   until   th»  hell   off 
nSH  HlkllilM  with  •   Oquid  ooptn of 
l/l-li 

*ft»r on • l»p*»d tlo» of 2 «In«tot, 
•d -Jt» th» LIU lovo' to «tMurt 2.5 
«rant   nfcov»   th»   »edit   fro  bolonco. 
th»«  tt»rt   «too w»teh 

*<«    »•   fcolonco -»««Mt to 2.0 from 

«•cord   th«   ti«»   r«o„ir*d   to  toll 
2.0   )rmm   of  I*. 

'rwiiu'i  Dloo»   T»t»       This   toot 
OOtdrwinO«    th»   r«M«Ollltv   of   th»   t 
«rttur«   tonOln«   d. ?0ot   «ItMn   tho 
OOtoctor/oOMOr  «MJdul». 

lOCOt« t»OOOr»tur» dlOOOt Ofwocto- pi -t 
In th» OOtOCtor OowO' conn»ctor M Ihor 
• n Floor»   1-t. 

'•rforMoncO   Stonoord 

If   th»  IN]   »Oil-Off   r»t»   it   IMI 
tnon 0.1   froaa/vinwto  thon 
comloor   th»  VOCUMB   intoorlty  of 
th»   OOt»Ctor/OOHOr   •©•«••    tO   »O 
oood.     Should  tho boil- f»   rot» 
••cood  0.1   •'••>/••not»   th»n 
r»twrn   th»  «oOul«   to   factory   for 

Mr. 

(t diqit»! »otto»t»r »n» »OHOr tuo»ly 
• Itn cwrront Haiti"» r»tltt»r ot «hown In 

flforo   Mi 

C»r»fuMy   povr   LM|   Into  tto» of   th»  OOtOc- 
tor/OOM'   «OOulO.    jr.| i I    th»   OOltifWJ   rot» 
ttOOllltO«   »I thin   d»»roai"l»t«lv    I /% - I och 
I.»old  OOOth. 

»'It'   >—"H»tOt   hot   »looOOd   '»Öd   th«   rol- VoltOOO   «>op   th» M   0»   within 
to»»  drop  »cro»t   dlooo »»   fcv   ploclno   th»       1.040   to  «.070  Vdc   If  dloOO 



^» 

Stoe 

'•»I«  *•-!     AP t oct or/«OMr  *M<JIP T,«t   >roc«4u'* 
(Cont.) 

Tott   ProcofWo RMIMMI  *t 

'•«•    «Otup   pOt'tiw«   pro«*    (    )    tO   thp »1    It    I«   «MM   COfl«ltlW 
oos*  pin   »nd   tho  other   to o»<ttor  pin froforo«©»  'I«wr*   )-4). 
(MMttlOr   J1,   fiowr.   1-t) . 

10. N&vO»   !Mt   circuit   on«   chock   «loo» 1. Woltoo«   tholl   bo olthln   ft 
0*O   »••»    P'OCNu't   *•    »tOf>   9. «OMP    rpnOP   M    I«   ttOO   9. 

Tool*  *>-).      Clotnin«  «otorloit   On«  'rotoct.**   *OP"T« 

N«oa "Onufocturor  or 
nti/rco Sooc «o. 

Solvoft Acotono *K.«.^»Q 

rts Sooc o-i-sic 

Cloonor«    («nwril -«th,!,-,   CM0r.«0 " 4 *>' 
PuroOM) TotrocMorotHylono r€0   Spoc   0-T-l}« 

Solent.    0r¥    CloO"l«q 'CO   S«OC    f.v^^o 
ToloMO.   T*dmic«l '*»  *P«c   TT-T-fpJ 

Clooninq  solution ItNyl   Alcohol ff  Spoc   0-f-tt*», 
6rp«*   I.    Cloot   *   Of    I 

Clot*.   Cotton   (n»ntl«t- 
i«ffj rSM §90W15-«,SO 
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HI 

L 



1 
11 

1 
1 
1 

7 
SfCTIfM   I 

I    i      »ntr t -( 

Th*   Lifht   Eaittino.   Oiodo   Array.    IftrVorod   (LEO   «rr«vl   por      -«*   tho   >HK- 

t »or.  of   con»tf! ' ^  do toe tod   «nd   aa»liflad   IgflMl   radiation   lvi«t      tlonal«) 

to  »It»»»«   Höht       Thlt   contortion   If   aeeonajlithod   by   tho  LEO  M|  *hleh 

it  coMpr   tod 0f ono o«i 11 >   «  oaont   Mfftt  ovittlof diodo irrt»    ntocrptod «it* a 

tot   of   tytta»  cormoctort       Tho  drloo  tifnalt  aoo><o«   to   tha  LEO  trri«   «r« 

noraalitod     b>   intarnally  pacfcaood   rotlttort  which »rovioot  a  norm*' - rod   tew 

root   lioltod))   tiona»   inotit   to  tho  LED array       Thit aoraitt   tho LEO •<•'•»   to 

tuooiy conttoot  contrattinf vitlolo tfitplayt      TH» vitlal« ditplay o» it tod a*  tho 

LEO  array   worlat   in  dlroct   corraaoondonc«  w.th   tho   input   drivo   tifna'%   twootiod 

by   th» iittrntlly   connoctiof nodular   tytto»  o»octron»et 

-   /     .ntondod  »», of   »to» 

Tho LEO array   it  potitlonod   In  tlto  focal   plono of   tho  tconnor/vitwal  ct»H- 

I no tor  ootic       Tho collloatod   lifht   fro»  tho LEO af-ay   I«  d I roc tod  to  tita MM 

»•do   O*    thO   tCOOniftf   mirror 

Th#   yttwol   onolof  of   tlto   tcannod   •»   tcono  «>l>   do  p'otontod   to a   ylawor 

ooaoryiof  tho  tcawnad  LEO array       T ho poronotort of  tho  tcoonod   ir.fr »rod  tcono 

twch at  rooalution,   contra«,   and  fl«ld of  «la» ora  faithfully  tranonittod  to 

th»  LEO  array   by  «oy  of   tha  proa*») 11 iar ,   pott an» I i f iar .   and  LEO drlooyr  aloct 

ronict   train 

-1*V 



0 
SfCTlB*   M 

rUMCTlOHAl   »fSCNlPTion 

I   I     THtWY   Qf   0»£MTlO» 

THa   U«ht   aalttlno,  flloda   I«   •  to'id   «tat*  auantun   llfht   awlttar   r«rH*r 

than   «  thara»'   or  piaaata   lifht   Mure«.      A  dioda  chip  of  ft"1*   artanlda 

ptm|M4« MMI   «nit    ' l«ht   whan   tha  <«<od*   it   Irjoctad with  a   forward  b i m% 

currant  »hlch bu< 'dt  up  tha junction  voltaaa  abova  • knaa which   I« 

approximately   '> *©lt».     Uaht   output     xr»«tt  with current   In a   llnoor 

'•«Man,   «*»«-«   tno «loo*   I*  »iMOd   abova   tha  kno»  vo'taaa 

TH»   intomol  wachanlt»" of   th*  LED   it  aapcinoa by  th«  various   onoray 

bandf/ppt   >r>   •   •* (conductor        Forward  cu"t«H   flow  PUMPS   «loctrcn«   up   to 

th« conduction  «n«-9>   band   into  an  unttabla  ttata.     At   nlactront   ''<r  tha 

conduct Ion »an«  *#i'   back   Into  tha valanca bond.   th«y  a'*»  up arwjrpy   In 

rocoafclnino, with  no lot       Thit   an»r«y   |f  a I wan  up   In  tha  for» of   lifht.     Tha 

particular   .  pM   fraauanry  «n'ttar aapandt  on how  far  tha a'actront   fa'' 

and  thit  alttanca   •*   "-»'atnd   to  tha  mnmrqn   «ap bat war   tha  »t'ax» and 

conclusion  hand.     Tha  qr*mf   thit   band,   tha  biphar   anarpy  or  hiph   f^aajuancv 

tha a-'ttad  radiation.     Tha ajBjajafawjl   valua of  tha knap vo'taaa  it  juat 

t'lahtly   lowar   than  t»-* nuawrica>   valua of  th« banppap   anarf»   in alactron 

«•It«. 

.%*•- 

WP' 



It 

L 
I 

sec? KM m 

1 l"Tf*r«Cf 

'    »org   3-1   ihtM   the  gortlnont   out    -ft»   and «OHPt^n«  «at*   'or   a*a  of   tha 

da*ign«r   lr   incorporating   tha   Lit  Arr««     |   •  «y*t«a»   layout.     Mot»   that 

tna <J • «am« i on*   and   toiftnctt   -afiact   tha  actual   dra»»'ng data wh>c>   la  *ona 

caaos  dlffgr   frga» or  ««vplanant   tha data   Ü   tna  12  «pac   Meat ion.     Figur« 

'-;   • «   tHa phyalca'   ding»»« <on«  of  tHa diodas   ard   r<gu<-,  3.3   |S   a pHotograpr< 

of   tha   LB   Array. 

5.2   inTmowmcTiw. 

Tha LED ArP«y norm» 1 • v Intarfppaa •achanica''» MHi tna Visual Col * I 

and alactrleally wlfH tha *o»t «op'» flar/Contr©i »rlwpr wad*1* Tna a—« 

of alactricai  connection«   '• dotanalnad »v  tha n—dm-  o' dotacto«-  algaajnt« 

I   r*a  tvtta».   »inc«  aacr d'oda cor-pagand»   to a dot «etc   algpjpnt       THi« 

•odul« can Ha oporatgd   lr  any  attitoda.   Hot  %il   ^9 oriantad   t'»tiy»  to  tHa 

otSar  aoticai «ado las  *o aa  to provida tha 1 • soa'   output     I  tha  rag* —«a 

or 1antat ion. 

THa  Visual   ColMawtor «aaHi>* doo«   not  hava «wonting ho>a»     «tc u*«.cr 

tha   roor  aount ing  acrgm   of   tHa  Lit   Array   :wr>  Ha   •nagrtgd.      It   >•   thprgforg 

•»atii»»'»   to grow Ida  a unigu« clapping ogans   to  «ttaer.  tha  iO  Array   to tha 

V>*wai   Col l laatr> 

THa dita'av  optic«   mrm  that  portion of   tha aptlc«1   syatg» naroasary   *«••   tha 

oHaarvor  to «law a*   >•«»§  of tha «cana  ir.  It« prgpgr «•'«••tt > »a      TH» •aalfnor 

<mnt   taA»   .«to account   tha nacaa«ar>   'MvH'tt*   for eopfortaaOa  vl«ail*aj of 

• «cana «upr  aa  «"-ifhtnggs   lava'.  confwt.  «ajpni f'catlgn  and  '«•eivt*«f< 

•-  phtng««   to tha vlpppr   i«  ,   'unction of  tha art««* t>-  «ntngg« of  t*o Lot 
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\»<r»~    4   4 

«a  •      Oil 

H LEO   A«M»   ly   Or«. 

Ifcfc- 



1 1 
I 

(I 

=1 

**-'•• 

w* * a 

r>OMr«  )-l       01«*« V^v 

•1*7- 



• 

'l«ur«   1-1.      *ioto  LCD hrrmi   *nd   r   «H   I •»« 

•!*•• 



j 

I 
1 
I 
i. 
L 
I 
I 
I 

th« F* of  th«  tit««*  colHaator.   tho »rlfhtnwt  ««in of th«  '»•«•    nt«ntifi«r. 

«no   th« «afnlflection  of   th«  •yop.ac»   '«n« 

TH«  poMOr   out   gf   th«   H«ht   «Pitt in«  tffoo«   I«   »ro«ortiwial   to   th« MffMH 

•«  «ct«o   Into  th« «lot«.     Th«  r«o<|«nt  ootowt  of  th« dlooo   It  flv»  «• 

O.fA | »0-* «tut,/«« 

Th« WURM ootoot   It   »5 •»• «  »AalO**  • \M   »  »0*5 «»ttt.     *-»•> of tin« «*t 

to   '«oow».   M« ->•*•  IM« of   tf>« photo«ic   'itponif cwrv« «hieh *«*   • 

rttpwtl   of   hi«    l|#*«nt/w«tt    «t    «pproa l«Ot« I r   SSO   n.«j.       for   th« 

«»«v« «noth of   i»  «t «40 n.*..   th«  r«l#tlv«  <-»t«om»   l«     04       "h«    fP   vltw«l 

'I«   I« 

•I 
•   •    I.hi    *    10 M«ttt    •   «4S    >M««M«/«Mtt    I       0» 

to ««t«n«ln«  th«   IMMIIHIIM «rl«htn««t,   «•  convert   N—I   to  foot 

•*«rt».   (#«leh   nonMlifM    th«   4 • O««    Into   •    I    ft"    t#r««t '«f   thl« 

calculation,   th«  llN of   th«   «Moo*   It   .0007S  "   •       00} 7V 

i* M. MB 

t« 

• "  1 I   la—M   *  IM"n    *  l£ 

TÖOOW   «    '   WH»    In* 
-    29.700  foot   i««*ortt 

Th«  «hove   ««I«« <wt   •«  41 lit««'   In   t«rwt  of   th«  «<aa««r   of   «can   r«*olMtl«n 

• l«Wtl   In   th«  «clawth 4lr««t<«N.     Th«   f«*«i     «not*  of  »h« coHtattor   I» 

2.*4*7     «n«   th«  «hy«lc«l   «Hfl«   th«t   th«   K«Mtr   f«v«rt««   >•   *.?§"    *'•'«"»«   • 

II.I*   (.2*   <••«•)   optical   an«i«       Th«   llno«r  wcuMior of  th«   'oc*a««   ra* 

•w*«l« of   th« «•III«*!»'   It   ;  •»•  «     Jh -   .«*/ TH.   «Atr «f  ««iawth  al«**ntt 

It   N «   itf_"   •** 

Th« coHlMtof  "  «e.   |«  f£ -     I.tf 

I 

I 
!••- 



THa facto«- of  1/2   I«  on  Interlace  factor.    \   I«  t*e «offi! flee« Ion 

ratio oomaan  the coHloator m*4 the afoce'  tyete» onC ",   ii  tho   >••-• 

tyttee «eonlfleet Ion.    \   It   tfio ratio of  «H# entrance e*»l '   of  tho • yvtee 

narrrj»  fIo»«J  to  tha c'aar  aoortora of  tha Mliinttr, 

at - ULZfifi    • I « 1        *      _L—   •     HVJaaaJ 
^r *<I.AJ>» *v~ * ^••i' 

"    •        1.0 •  10"'   teafter» 

Tha   .«aoo  Intamlflor arovleet  • »rla^itfioc« «oajnl f I eat Ion of oO.     Th« 

«aaoloMCi erlajhtnoo« of LCI 41 «a • my  to the »lower   .% 

V  a    A.*7  »oo»   laoeort« 

M   THtarau »um coamiDiMTiaa 

Tho    f0  Array cicaleetea  en avorof* of afcowt  0.01) wett  aer aleoont. 

• tt  power  «l«tlaatior< aaoenO«  on  th#    palir of  aloeent«  w«cd   In  the «yet a» 

and  tho »rIahtnee»   to ohleh  tho  laallvieoel   dannli  ara 4:   von.     Even *'tn a 

'eroe meeker of  »lenentt   In  tha «y«to»,   tho total  *JI»aleetlon  It  ae   lew thet 

the Lit Array can of ton  rely on conduction  throoejh   It»  aajootlnf »erfacee,   a*« 

convection  to transfer Hoot  to the »y»tae> hoo*lrvc.     »J—.   in tHo overall 

•yet«» tnoraal eeolen  it oey oo eeelrakle to erovleo a connect!»a ae«h to • 

heet  anchaneor  to 'oawca  tha aonerai   Internal   teeaeratvra  In the tyttm 

Nooclno.     «afar   to Chapter   I,   lection   Ml   for   a «itctrtilo" of   the  »y»te» 

»her«al   «eel an ceneleoratIon«. 

1.9   mt^^Aj uOMKi — 

J.e.l      IMPVT   CNMMTMHTIC1 

(a)    'or>*ra  »olteoo      l.S *•!«* •en««ne» et  1$ »II Ueopera« 

<k>     Cwrront > IS eJlllaeojeree  per   liotfe 

J.A.2    «irrut CMMACTfltlTlCS 

(a)     »•«#' owtoot  O.f» *lcroMett/Ml IllaaoofO olnlewB  In  the 
2  to  15 -' "laaoera  r« 

-17«- 

r 

_j 



I 
I 
I 
I 
I 
I 
1 
1 

b        Lff   -•.#•«<,»•- wovolonfth of   Höht   '»-a» MC* L0   I» 
»SO,   -100  AnfCtra»  unit«   (A*)   with  «II 

ill to«  «fwJ  b> •t   b  0   ««It« 

j.%.)   Miami« CNMucrc«isnc$ 

< «)     Tlo*  conittni 0.)  olc *MMl  «••»•• 

<b)     ifO   *rr«y 

(c)     Tritkli 

<«> 

(•)     ihooo  ««f«ct* 

Hfctlor»  »»rmmfr*        'MHIon  *or«  ««locto«   to 
«oc»«tff« UO   Mfht  owtowt«   to within   'ft n* 
•rr»v   «vorofo   «t   b.O   volt«   •)>«• 

• ftor  w«ii ItotloM,  oHohtnoc«   ' Hfl   ovtoot I 
Of   «M   «lo*««   «IN    tr»  ft   within      I0t   of   «rroy 
«vorooo brl«ht*o««  botw* w bio»   ••«•••  of 
2.$  •ft* I.«  volt«  botwoon  twoorotwro«  of 
0     to »$* C   •«   follow* 

«ofoctlwo «loo««   •<••  thooo which  «r« 
Intor«It tont,   »Horto«.   ero»«wlro«   with 
r«»oct   to connector,  or   foil   to «cot 
function«I   rpowlr—utt,   «looo«   In   tho   •"••» 
will   «how  no  ««foct«   Other   tho*   «"COO   Oft« 
•OOClftf. 

Thor« will bo no «ft««« «ofoct« In th« cent«' 
120 I Co"« |M no ooro th«n * oofoct* ounloo 
th» center   «20.   «heee oofoct«  or« *eflne»  m: 

(t)^ IJX intorn#l «roc ol«*lnf I* \f\ Intern« 
• «V« *l««ln« not COntlooroC • Oofoct ft« lone. 
•«  «iuin« «roe eoe* not offcct  •I«vent 
ICMOth). 

(2)     olbtlof  Interne!   or«« effectlno «loo« 
'0«Oth>9%   (»l««lno.    Intorno'    COO   «ffectlft« 
«lOO«   lonoth  ft   I«   net   COM«! • oofoct) 

1)1       ft   OOOlt lonol    O-tC-n«!    «re« 4ft   oMItlOO«) 
OBtomol   •'••   >•  «ot  tOOCtOO'OC   •  ««feet). 

•1" 



SCCTfON   IV 

AltVN«V/IWlffTf«MKt 

a.»     fMftL 

Tnl»  M<(i«< »rovloa«   information an  tna  tMt  *n4 tll|ilM   »^#M'   IWMI 

to to UMl*r^   In  t**  MM  •no' aaalInatIan of   tno  ilO »fi» 

••» wi«TfMi. 
f*m   LIO  »ffWf   It   not  eomlaoroo'   PIMM   r*W>^l«.     CorrK«!*« ooln- 

taoanso con«lttt  of   '••loo' unit   ^»IHWI   on»».     r*»   '•«'   • "*<   'ntoaatlan 

IWJW   «at Una*   In tnl«  «action a*T •» aaa4 to oator«ino   'noaarotlaa 

oao*lo» 

•»-1    UUlPWIfT  fOn  TtSTIW 

•»•««-'•1   »•«•   aaalaaant   tuen •*   nwtt'i,   VTVfnJ  or  «Ifltal   woltaotar« 

CoWaM «o  ««foly   **a«  to chock   t*a  Lit »rrov. 

• .a    iflCUL TUT  EflylFWVT 

r*«j  fol la»In«  »pot  .'   ta«<  oow'paant   raaolraa'  to coma>• to  tho  ta«t 

»rov'oo«!  in tnl«  «actIan  >• • iio rfiv «oowlo to«t  »at.     Tnlt  ta«t  «ot aaat 

•o fao'icataa1.    *m*w  to Ho»ro *-l  «no faarlaaca tact  fron tna «%a* '  *4 

ii»a—tic. 

VHino tna  to«»  «at apaly  »»• »raoa  l>  ta tna »In* oaccrlaaa'  In flfara a-l. 

«alia on ••tlctant ylaac  tna LIO Wall aatyw*  in •waaaao'  II a*» tin».     1*   II- 

laalaatlan I« oktoinao frmm aac* of  t*a «laaa alaaant«.  tna arra* I«  fonatlaaatly 

aaaaataala. 

M UüMUE 

«tkan tna LIO I« •••oaolao'  ro tho coinootor,  an a 11 pw11 on« faaac cnack 

or« taa* 

•  Lamaltwtflaol  or «*lol -n en  rooylt*   In oafocv« 
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»V •ATT*«» 

35 U 0 It *u» 

ri«t»r«  «.-»        T«,t   ««i  up 

•in- 

WWMHHMW 



• ''ar»«vOr»a l«ft/flftet •••'•Ml»» 

10   *r»~>     •'•*•? Ion 

•   Kot«tlO*«l    -   nt«wlt«    I«   p'ctur«   tilt    I'   tto   «rri,      «   not 
\*rticol   to  tto  tc«f» «11 ro« 11 «m. 

*to  UO »rr*y   t«   tto   »a»t   -»ooKia   »« tto  ovoratt   ««tot*»',   to to a>M 

Tto* .   «Ilffllitf   th»   «toOtil«   t«l«ir«l   ttot    '»»»   »cor.»»'       I«    la««|r   »rvj   «atOCtor 

•to   vlflMl   COlllavtOr   to«   ••'••4,   too"   pro#»rl,   ullarwO.      Alto   *or   tfcl«   t««t. 

tto vi«tM>  •'(••lav  totic«  «to* 14 not  to  u«oo\     Tto  to—or  «o«ult  «mit  «>»OMH to 

«D*mto4 or  •« oot'col   to«»c»> ato a*» oot'eal   feHM I «jM I »*•.  »coo» -' t»»  «u**'•:'•«»» 

««oof »"«to for»   110  •  or   Moton   itavM  to   vi»»«1  to   »oeu«   ato  ally   tto   LfO  orr«v. 
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